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In radio communications, knowledge is progress . Only knowledge 
can mean progress; in turn, progress itself maintains our present 
high standard of living. 

Radio-communications has its place in the community and the 
expansion of this industry with the ever changing techniques 
require specially trained personnel to keep the picture of progress 
moving. 

No one is in a better position to advance with this progress than the 
trained technician. 

The Marconi School of Wireless has combined training facilities 
with the most up-to-date methods to ensure that every graduate 
has the knowledge necessary to become thoroughly competent in 
this field. 
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NOTABLE VISITOR 

major interest to all those engaged in the 
electronics industry was the announcement 
that the Duke of Edinburgh would visit Sydney, 
during February, to deliver the Dunrossil 
Memorial Lecture for the Institution of Radio 
and Electronics Engineers, Australia. 

During his term as Governor-General, Lord 
Dunrossil was the esteemed patron of the I.R.E.E. 
Following his untimely death in February, 1961, 
the Institution decided to perpetuate his memory 
with a Memorial Lecture, to be delivered from 
time to time by notable guest lecturers, as 
opportunities presented themselves. 

It had been suggested that the Duke of Edin¬ 
burgh might record the first such lecture on film 
for subsequent presentation to I.R.E.E. Divisions 
in the respective States. The Duke, however, expressed a desire and a 
willingness to deliver the lecture in person. 

In so doing, he joins the Institution in paying personal tribute to a 
man who made a notable contribution to Commonwealth relationships. But 
his gesture is also a compliment to the engineering fraternity of Australia, 
and to the I.R.E.E. in particular. 

When the institution was first formed in 1924, as the Institution of 
Radio Engineers, it was based on an infant technology, better and signifi¬ 
cantly known at the time by the negatively derived term “wireless.” In the 
period since 1924, the infant technology has grown into a dominant aspect 
of science and engineering, closely interwoven with other and older 
disciplines. 

The Institution has grown with it, not primarily as a business venture 
though, of present necessity, it is a registered company. Rather has the 
Institution grown because of the efforts of men, past and present, who 
have worked freely and with the common aim of disseminating scientific 
knowledge — and wisdom. 

The Duke of Edinburgh is well equipped to deliver the first Dunrossil 
Memorial Lecture. Against a background of training in the services, he has 
constantly added to his knowledge of matters scientific and technical. It 
is certain that a great deal of original thought will go into the lecture. 

It is hoped that the occasion will provide an incentive for many, with 
the necessary qualifications, to link up with the I.R.E.E. and help further 
to strengthen the Australian image in this modern, electronic world. 
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INSTROL-PLAYMASTER 

Bookshelf Speaker System 

It’s amazing, the reproduction is unbelievable for so little cost. Magnificent 
bass response with extreme clarity in the upper register due to the virtual 
absence of intermodulation. Performance equivalent or even better than 
comparable imported units, yet less than one third the cost. 

AVAILABLE AS A COMPLETE KIT TO ASSEMBLE YOUR¬ 
SELF OR BUILT AND TESTED IN POLISHED CABINET 

COMPLETE SYSTEM 



’ ‘INST ROL Craf tsman-made 
hi-fidelity furniture .” 


The full kit is complete with all 
components precisely to “R. TV and 
H.” specifications, speakers, acoustic 
wadding, grille cloth, plastic foam, 
choke, condensers, assembly instruc¬ 
tions, etc. The cabinet kit includes 
pre-cut, highest quality veneers in 
Teak (for Scandinavian oil Teak 
finish) or Qld. Maple (for staining 
Walnut, Rosewood, Mahogany, etc.). 

CABINET KIT £6 

POLISHED CABINET £10 

CHOKE £1/8/6 


Built and Tested 

<Q. Maple, Teak or Walnut) 

£ 17 / 18 /- 

COMPLETE SYSTEM 
Assembly Kit 

£ 14 /-/- 


POSTAGE 


Old. 

Other 


N.S.W. 

Vic. Tas. 

States 

Pol. Cabinet 
or Cab. Kil 

10/0 

14/0 

20' 0 

l ull System 

Kit or Built 

12/6 

18/0 

26/0 


Add 2/6d. If Retfi»ter‘xl Rort is required. 



INSTROL-PLAYMASTER 
No. 108 STEREOGRAM 


INSTROL-PLAYMASTER 
No. 106 AMPLIFIER with 
TUNER 

Originally described “R.TV A H.“ December 
1963, this outstanding design is a combina¬ 
tion of Unit No. 4, a 9 watts per channel am¬ 
plifier, and Program Source Tuner. 

Price 

KIT OF PARTS.£48 5 0 

Built and Tested. £38 13 0 


A truly remarkable stereogram described 
“R.TV A H.“ October 1964. 

Price 

KIT OF PARTS . £34 18 0 

Built and Tested. £43 3 0 

We recommend the Bookshelf System with the 
108. or our No. 700 Cabinet with built-in 
speakers. Send us details of your ideas 
around the 108, and we will gladly quote. 


STAR AMPLIFIER 


EVERYTHING FOR 


■FI ENTHUSIAST 


> I N G, CNR. BROADWAY 
(Opp. Grace Bros.) 

Phone: 211-4224, 211-4244, 211-4213 


IN STROL- PL AYMASTER 
Unit No. 4 STEREO 
AMPLIFIER 

A fine basic 9 watt per channel atcrco am¬ 
plifier. described “R.TV A H.“ May 1962. 
High performance at moderate cost. 

Price 

KIT OF PARTS. £36 10 0 

Built and Tented. £46 18 0 


INSTROL-PLAYMASTER 
PROGRAM SOURCE TUNER 

A wide range tuner with excellent tonal 
quality, “R.TV. and H.” design April 
1961. This is a matching tuner for 
Unit No. 4 Amplifier yet is suitable for 
use with most modern amplifiers. 
Price: KIT OF PARTS, £16/18/-. 
Built and Tested, £26/-/-. 


A 12 watt per channel imported stereo 
amplifier which appeals because of 
its power, quality, and low price. It 
is suitable for both crystal and mag¬ 
netic cartridges. 

Price £55/18/- (Kits not available). 


O AKG STEREO 
HEADPHONES 

Amazing, feather 
light (only 4oz). 
May be worn com¬ 
fortably for hours. 
Freq. Resp. 30 to 20,000 c.p.s. flat, 
with total harmonic distortion less 
than 1 p.c. Will suit any type of 
amplifier. 

£9/18/6 (plus 5/- postage). 
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Instrol Cabinet No. 200 


Instrol Cabinet No. 500 

A magnificent, piece of furniture—the choice 
of professional men and executives. External 
measurement 56Ln wide. 29in high, 22in deep. 
Price 

KIT OF PARTS .. £48 10 0 

Built and Polished. <£79 10 0 

Write for Instrol deacriptive cabinet brochure* 


Instrol 

Cab. No. 600 

A roomy cabinet 
specially designed 
for modern ampli¬ 
fiers. Available as 
a pre-cut assembly 
kit, or built, and 
polished. 


An elegant, well bred piece of furniture. Suited 
for all types of modem hi-fi equipment. In 
kit form or built and polished. Matching 
speaker enclosures also available. 

Price: Complete kit of parts £19/18/*. 


Price— Complete Kit of Parts £16, 


INSTROL 

SLIMLINE 

ENCLOSURES 


n Instrol 8WR 
Enclosure 

Developed as a 
joint effort by the 
manufacturers of 
the well - known 
Magnavox 8WR 
speakers and our¬ 
selves. A beauti¬ 
fully proportioned 
slimline enclosure 
27»/4in x 17*/4in x 
7 Vi in. 

Price 

KIT OF PARTS. £6 18 0 

Built and Polished. £1118 0 

Write, call, or send coupon for free cabinet 
brochure. 


Instrol No. 700 Stereogram 
Cabinet 


Beauty, utility, plus economy arc 
a feature of this 5ft long cabinet. Acoustically 
designed speaker enclosures at each end. Two 
record storage sections, plus generous ampli¬ 
fier and player space. 

Price: Kit of Parts £21/18/0 


Designed on the 
D.P. principle for 
most makes of 
local and imported 
Sin, lOin and 12in 
speakers. Beau¬ 
tifully proportion¬ 
ed. the 8in is 
only 25Viin. x Min 
x bin and the 1 Oin/ 
12in is 27'/4in x 
17Viin x 7 Vi in. 


pr PRICE: 
£6 0 0 
£10 15 • 
£6 18 • 
£11 18 t 


8in . KIT OF PARTS .. 

Sin ’Built and Polished 
I0in/12in KIT OF PARTS . 
10in/12in Built and Polished 


PLAYM ASTER 103 
GUITAR AMPLIFIER 

<R. TV. and H. Oct.. 196: 


H. W. SAMS TECHNICAL 
BOOKS 


INSTROL Cr OXFORD 
METALWORK 


In addition to these few books, there is a 
wide range of titles covering all electronic 
subjects. Send for free catalogue. 


We can sup- V 

ply high ^ 

quality ^ 
metal work, 
and labels 
for all Play- 
master de¬ 
signs. Free 
price list 
available detailing 
metalwork to suit 
cuits. 


“Electronics for the Be¬ 
ginner”, 45/6d. An amaz¬ 
ing book which in this 
modem age should be read 
by all. 

“Practical Transistor 

Servicing”. 34/0 

“101 Ways to use 
your Oscilloscope.. 18/9 

“TV Tube Symptoms 
and Troubles” . . 17/6 

“Understanding 

Electronic 

Components” .. .. 34/6 

“Hi-Fi Stereo 
Handbook . 45/6 


A magnificent 28 watt twin 


channel unit. 
Complete in case with reverberation, vibrato 
and two high quality speakers (Goodman* 
Twinaxictte and MSP 12POB. 

Price 

COMPLETE KIT OF PARTS .. £90 6 10 

Built and Tested. £102 6 10 


Instrol and Oxford 
"R.TV and IP* cir- 


TRANSISTORISED IGNITION 

AH parts available to construct the 
Transistorised Ignition System (“R. TV 
and H.” March, 

1964). U 


CHAPMAN 60,000 O.P.V. 
MULTIMETER 

D.C. Volt 0.6V to 1200V AC. Volt: 12V to 
1200V. D.C. Current: 30ua to 300m/a. 
Resistance: Rxl. RxlO, RxlOO. 

(These scales give 5K, 50K. 500K, 5 meg. 
Maximum readings with 100 ohm, IK, 10K 
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CANNON AUDIO 
CONNECTORS 


We are distributors 


for the well known 
Cannon audio connec¬ 
tors. All types avail¬ 
able ex stock including 
3, 4, 6 and 7 pin types. 
Price list available. 


Complete 

including 

£16/8/6. 


RO^FO 


ROFO 

Coil 

£5/7/ 


Ignition 

only, 


Plus 5/- postage. 


□ Playmaster HI-FI 

□ INSTROL CABINET KITS 

□ STAR AMPLIFIER 

□ Sams Books 


□ Guitar Amplifier 

□ Metalwork 

□ Cannon Connectors 
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T HE complexity of much of today's equipment and of 
many systems requires the distribution and digestion of 
a vast amount of information. Similarly, the growing tend¬ 
ency to control by remote means complex networks such as 
electricity, water and gas undertakings has called for the de¬ 
velopment of intricate webs of communication through 
which information and command signals can flow in both 
directions at high speed. 

Broadly speaking, these systems come under the classi¬ 
fication of telemetry. Initially the term was largely assoc¬ 
iated with information retrieval from missiles and rockets. 
Today, telemetry has become a major aspect of the instru¬ 
ment and electronics industries, with applications ranging 
from medical diagnosis and treatment to the control of a 
chemical plant. In Britain, a great deal of development 
work has been done by the member firms of the Scientific 
Instrument Manufacturers* Association, whose equipment is 
now in use in industrial and research systems in many 
parts of the world. 

A primary problem in all communications networks is 
the provision of channels wide enough to accept large 
quantities of information at extremely high speed. This is 
a problem that is not confined to telemetric activities; tele¬ 
phone, telegraph and television requirements grow so fast 
that it is necessary for the engineers and scientists to strive 
continually for methods of either broadening existing 
channels so that they are capable of accepting more inform¬ 
ation or of “compacting” the information so that it takes 
up less room in the available channels. 

LIGHT BEAMS: An interesting development, which 
may well have exciting possibilities, is the use of light beams 
as communications channels. With the advent of the laser, 
which is capable of producing a beam of coherent light -— 
a beam confined to a single frequency and consequently 
capable of very fine focus—the possibilities of this kind of 
transmission path have become of practical importance. 

The laser is a fairly complex light-generator in which 
a crystal of great purity is maintained at very low temper¬ 
ature and “pumped” with energy from a conventional light 
source. Liquid nitrogen refrigeration is called for, though 
some interesting approaches to simplification have been made 
through using thermo-electric cooling systems. 

One British activity uses the recently developed gallium 
arsenide lamp, considerably less complicated than the laser. 
It is a semiconductor diode with the property of emitting 
radiation when current is passed through it in the forward 
direction. The radiation has a wavelength of about 0.9 
micron (0.035 thousandths of an inch), a frequency of 1.1 x 
10 1 ** cycles per second — in the infra-red region. This pro¬ 
vides a signal path of 30 megacycles per second bandwidth, 
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GETTING THE 
FACTS RIGHT 

.... and quickly 

A brief survey of some of the 
British telemetric systems that 
have been developed recently for 
use in industry. Economy, ease of 
access and reliability are vital 
to the success of such equipment. 

The "Telereed" system is a method of inducing a 
single communications channel to handle a large number 
of separate pieces of information. A vibrating element 
(or reed) is here seen being inserted into its plug-in case 
during experimental work on the system . 


By J. Stubbs Walker 

capable of carrying many thousands of separate information 
channels. 

An experimental, wide-band, infra-red Ijnk has already 
been used to transmit television signals, over several hundred 
yards, in the research laboratories of Elliott Space and 
Weapon Automation Ltd., at Frimley, Hampshire, England. 
Advantages include the simplicity of the terminal equip¬ 
ment and the fact that the signal beam gives a high degree 
of secrecy with little possibility of interference. 

VIBRATING REEDS: Various methods of persuading 
a single communications channel to handle a large number 
of separate pieces of information have been devised. One 
of the newest of these, known as “Telereed” (1), is based 
on frequency division, using vibrating reeds as tone gener¬ 
ators and filter elements. With comparatively simple 
equipment, as many as 100 commands or indications can be 
passed simultaneously over a normal telephone line or voice- 
frequency radio link. The vibrating reed system is claimed 
to be more economic than time division multiplex, in which 
high-speed electronic switching is used to effect a time¬ 
sharing process. 

Each signal to be passed on the channel uses a different 
frequency, controlled by the particular vibrating reed in 
that circuit. Though many different frequencies are being 
passed along the channel at the same time, only the reed 
at the receiving end that corresponds with the frequency 
of its opposite number of the transmitter will respond. It 
will be deaf to all other frequencies. 

The “reeds*’ consist of nickel iron rods surrounded by 
excitation coils. The rod is mounted vertically on a heavy 
base which incorporates a piezo-ceramic transducer. Vibra¬ 
tion of the rod will generate a signal in the transducer — 
but the rod will vibrate only when it detects its own 
frequency. 

Because frequency is a function of the rod length, the 
system has obvious production economies: all the units, 
covering the range of frequencies that can be used, are made 
exactly the same, except for the length of the rod. Care 
has been taken to rule out the danger of changes of temper¬ 
ature affecting the frequency response. The temperature 
coefficient of the vibrating rod is low, giving a frequency 
drift of less than ten parts per million per degree Centi¬ 
grade. 

DIFFERENT APPROACH: A different approach to 
a similar problem is called SUSIE — Sequential Unmanned 
Scanning and Indicating Equipment (2). This has been de¬ 
veloped with a specific eye to the monitoring of automatic 
equipment used in the potentially explosive atmosphere of 
a coalmine. With the increasing mechanisation of mines, 
problems of monitoring and supervising machines become 
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progressively more acute. The cost of the coal-cutting and 
conveying equipment is high and to protect it the best pro¬ 
cedure is to transmit operating information to a central con¬ 
trol station above ground. At the same time, the cost of 
cabling, for direct transmission of information, is prohibitively 
high. 

The telemetry system is entirely transistorised, and power 
to the distant stations is transmitted along the “information” 
lines at low voltage. This is a time-division multiplex system, 
in which the information from a number of separate trans¬ 
ducers is switched sequentially to the cable. A solid-state 
switch samples each source of information in turn, while, 
at the receiving end, a similar sampling switch works in 
synchronisation, separating each individual piece of informa¬ 
tion and channelling it to its correct indicating instrument. 

The signals can be either in the form of analogue in¬ 
formation (the current taken by a conveyor, for example) 
or in simple on/off form, showing the condition of a circuit 
breaker. In the control room, these can be shown as light 
indications, converted to digital information or meter display, 
or fed to recording equipment. 

GAUGING TANK CONTENTS: A telemetry system 
which will save British industry thousands of pounds a year 
enables tank levels and temperatures to be measured re¬ 
motely by radio (3). 

Until now, remote measurement of tank levels and tem¬ 
peratures has necessitated the installation of costly, multi¬ 
core land cables between tank farms and the control points. 
Tens of thousands of man-hours are devoted each year to 
the manual “dipping” of storage tanks and the taking of 
temperature readings. Mechanical methods of stock data 
control have been developed but have tended to be costly. 
The new remote system cuts the cost of equipping large in¬ 
stallations with metering facilities from £25,000 to somewhere 
in the region of £500. 

The prototype equipment is now in use at the Shell-Mex 
and BP installation at Birmingham, Warwickshire, England. 
Later, Shell intends to use the radio system at other major 
oil installations and satellite depots, and on pipeline net¬ 
works. The system has the advantage that any one of a num¬ 
ber of satellite tank compounds in a large installation can be 
gauged, using the minimum of equipment. 

ELECTRONIC NIGHT-WATCHMAN: Another auto¬ 
matic system can be visualised as an electronic night-watch¬ 
man. Should any circumstances at an unattended station 
diverge from normal it initiates a telephone call to a central 
headquarters and transmits infromation automatically. It 
has the added facility of automatically answering telephone 
calls and, when given a secret code signal, will than offer 
details of the condition of equipment at the unmanned 
station. 

This system — ARAS or Automatic Remote Alarm 
System (4)—-can be applied to the automatic guarding of 
premises against fire and burglary, or dealing with conditions 
of flooding, icing, nuclear radiation or snow conditions on 



Sequential unmanned scanning and indicating equip¬ 
ment (SUSIE) installed at a colliery in England. It 
transmits to an above-ground information centre a 
variety of data to do with the situation in the mine, 
with a minimum of interconnecting cable. Completely 
solid state , it offers a maximum of safety in the 
possible presence of explosive gases. 
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An operator records data at the receiver of a new 
monitoring system by which measurements can be 
taken from unattended stations at remote distances. 

It has a special application to weather stations and 
can also serve as an electronic watchman. 

roads. High and low levels of reservoirs, oil tanks and gas¬ 
holders can also be monitored. 

A complementary system is known as TOAD (Telemetry 
of Analogue Data). This was initially designed at the in¬ 
stigation of the United Kingdom Meterological Office to 
collect and transmit, when interrogated by telephone, weather 
information gathered by automatic instruments. The neces¬ 
sity of TOAD arose when lighthouses around the British 
coast were changed to automatic operation; observers were 
no longer available to gather and transmit the meteorological 
information. The system has, of course, many other applica¬ 
tions. 

When an operator at a central station requires informa¬ 
tion from the out-station, he calls the TOAD installation on 
the public telephone service. As soon as the out-station 
identifies itself (verbally, from a pre-recorded tape) he presses 
a “data” button and the station starts to transmit information 
cyclically. The reading from each instrument occupies 
approximately one second and the transmission of a dozen 
parameters is completed in 16 seconds. The information is 
passed on the telephone circuit in the form of audio tones 
which vary in frequency proportionally with the value of 
the readings shown on the instruments. 

At the control station the information may be displayed 
on meters, be fed to recording equipment, or is available for 
direct presentation to a computer. A further degree of 
automation can be applied at the control station by replacing 
the operator with a simple computer. 

A range of special instruments has been designed to 
work with TOAD. This may be extended, but at present the 
parameters presented on the system are barometric pressure, 
air temperature, wet-bulb reading, total rainfall, rate of rain¬ 
fall, wind speed and direction, visibility and sunshine. Each 
piece of information is presented to the transmitter in the 
form of a voltage analogue in the range 0 to one volt. 

ERROR DETECTION/CORRECTION: The increasing 
use of computing and data handling systems in government, 
commercial and industrial fields has called for improve¬ 
ments in systems used for transmitting data accurately on 
national and international telephone circuits even when the 
line quality is below standard. This has resulted in a system 
of error detection and correction (5) which operates auto¬ 
matically and will improve the error rate due to line con¬ 
ditions by a factor of 15,000. It operates by a method of 
code-comparison of the sent and received signals and, when 
the quality of the line drops beyond the point at which trans¬ 
mission is possible, the equipment is switched off and an 
alarm is sounded. 

HEIGHT REPORTER: Important to the control staff 
of airports is the height of aircraft shown on their radar 
screens. New shaft encoders have been developed which can 
automatically convert the reading of an aircraft altimeter 
into digital or binary height signals in increments of 100 
feet to a maximum height of more than 100,000 feet (6). 
The value here is in providing automatic height information 
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HAMBURGERS 380* 
FRIED 

CRUMBEDF000380 0 
IAMBS FRY 360® 
BATTER F000 380' 


BRAISED-STEWED 
FOODS 

TO BROWN 360° 
TO COOK M to R 

CASSEROLE 
ROASTS 280°-380° 


TOASTEO 420' 

SANDWICHES 
PIKELETS 380' 

For more details 
see recipe book 


SELEXADEPT 

make fine nameplates 
for fine products 


Sunbeam choose Selex Adept metal plates to 
complement the graceful design and operational 
efficiency of their appliances. 

Selex Adept offer the best service in Australia. 

Whether your requirement is for an embossed 
and anodised foil nameplate that adheres at a 


touch, or for the heavier, etched plates, Selex 


Adept will deliver quality, and on time. We'd be 


A SELEX 
W DECALS 


happy to make available our free laboratory and 
art services, and to offer quotations. 


(in association with Adept Nameplates Pty. Ltd.) 


Melbourne: Tel. 613211. Sydney: Tel. 43 0221. Agents all other States 
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Getting The Facts 
Right—Continued 

when interrogated from the ground. 
Coupled with the airborne transponder 
transmitter, which is triggered off by the 
ground radar beam, the altitude inform¬ 
ation is added to the identification signal 
from the aircraft. 

VARIABLE-RATIO SWITCH: The 

rapid development of telemetry has 
called for many new instruments and 
components. An example of ingenuity is 
a multi-channel rotary sampling switch 
(7), originally designed for missile and 
aircraft information systems. Because the 
switches are designed on the unit prin¬ 
ciple, a wide variety of arrangements 
and combinations is possible. The num¬ 
ber of tracks can be varied, and the 
speed at which individual tracks rotate 
can be chosen by introducing a minia¬ 
ture gearbox along the shaft. 

For instance, by using four 24-contact 
low-speed tracks, suitably interconnected 
electrically with the segments of a single 
24-contact high-speed track and running 
at four times the speed of the slower 
track, 96 parameters can be sampled for 
each revolution of the low'-speed track. 
A typical assembly may consist of six 
tracks of 24 contacts each. Four of these 
can be timed to run at 80 revolutions 
per second and the other two at l/24th 
this speed. 

CONTROL CLOCK: Another piece of 
new equipment is a control clock which 
is said to be useful either for the auto¬ 
matic print-out of the time an event 
occurs or controlling events in a chosen 
time sequence. Known as “Digitima” (8), 
the instrument gives decimal outputs to 
operate in-line displays, typewriters, line 
printers or card punches. Coded decimal 
outputs can be derived for recording on 
magnetic or paper tape by using simple 
external diode matrices. 

A stop-clock action permits an interval 
for observation or recording when re¬ 
quired. After a pause, the clock will 
catch up with the real time or it may 
be reset to zero. The instrument can be 
used as a seconds clock or a minutes 
clock with the ability to provide timing 
pulses at intervals of half-second, one 
second, five seconds or any chosen mul¬ 
tiple of half-second periods. 

REFERENCES: 

1. The M.E.L. Equipment Company 
Ltd., Crawley, Sussex, England. 

2. S. Smith and Sons (England) Ltd., 
Chronos Works, North Circular 
Road, London, N.W.2. 

3. Rank-Bush Murphy Ltd., Welwyn 
Garden City, Hertfordshire, England. 

4. E.M.I. Electronics Ltd., Hayes, 
Middlesex, England. 

5. Standard Telephones and Cables Ltd., 
Burleigh House, Great Cambridge 
Road, Enfield, Middlesex, England. 

6. Elliott Brothers (London) Ltd., Cen¬ 
tury Works, Lewisham, London, 
S.E.13. 

7. Vactric Control Equipment Ltd., 
Morden, Surrey, England. 

8. Bryans Ltd., Willow Lane. Mitcham, 
Surrey, England. 



LOCAT—for space communications 

Scientists at Lockheed Missiles and Space Company are working on 
a new system for tracking and communicating with men in outer 
space. The development involves a combination of the new technology 
of the laser with a novel optical system. 

L OCKHEED engineers have described the new system as “a remarkable 
advance” over present methods of communication and tracking of satellites. 
They say that, one day, present methods will be regarded as “just about as 
satisfactory as a hand-cranked country telephone network compared with today’s 
push-button direct-dialling systems.” 

The development represents a significant application of the laser—light 
amplification by stimulated emission of radiation—which produces a uniform 
beam of either visible light or infrared light. This beam, the engineers explain, 
is made up of so-called “coherent light” which can be held to an extremely 
small arc. Voice communications ride the laser beams which do not propagate 
in all directions as conventional radio transmissions do. Thus the highly 
directional laser beam must be precisely aimed. 

When communications are set up between moving targets—as between 
two spacecraft, or a spacecraft and earth—not only must aiming be precise, 
but also continuous on-target tracking must be maintained. 

Called LOCAT, an acronym for Lockheed Optical Communications 
Acquisition and Tracking System, the new development does both tasks. It 
combines a communications transmitter, a receiver, and the tracking sensor into 
a single package. 

The engineers explained that LOCAT’s job is to find a distant laser trans¬ 
mitter and keep the laser beamed on the optical aperture of the receiver, so 
that communications are maintained even though the receiver is in motion. 

The LOCAT tracking sensor combines a motor-driven mirror mounted to 
move in any direction, plus an arrangement of lenses similar to those used in 
telescopes and cameras, and a light-sensitive detector tube. The laser receiver 
in the system detects and “demodulates” the voice information on the laser 
beam into intelligible speech, as in a normal radio receiver. 

Engineers say the laser beam angle can be made so narrow that the 
equivalent light source would subtend the angle of a lighted match at a distance 
of 100ft. This will permit highly directional communications with space vehicles. 

Take the case of four Gemini manned spacecraft in the same orbit and 
leading or lagging each other by just a few miles. Using LOCAT, it would 
be possible to communicate with each spacecraft separately, to the exclusion 
of the others. 

Also, the small beam angle of the laser permits concentrating a large 
amount of transmitter power in the vicinity of the receiver. Hence extremely 
long-distance communications can be achieved, as between earth and a deep- 
space vehicle. 
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Transistorised 4 _ Channel 

REMOTE BROADCAST 


Specifically designed for outside broadcast use, the 
AWA BAR-2 Amplifier offers you these important 
features-- 


Completely transistorised 

* Battery or 240V a.c. operation 
ir Low-noise input transistors 

★ Extra reliability with printed circuits 

ir Output transistors protected against line 
shorts. 

The BAR-2 has four independent channels with 
balanced inputs and separate gain controls. Small 
and light in weight, it is 4| in. high by 172 in. 
wide by 8 in. deep and only weighs 16 lb. 

Housed in an aluminium alloy case the amplifier 
is finished in metallic grey and has an anodised 
front panel with black characters. 



For further particulars, please contact Engineering Products Division: 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

47 YORK ST., SYDNEY. 2-0233 


MELBOURNE BRISBANE PERTH HOBART LAUNCESTON WELLINGTON, fU- 
67-9161 4-1631 28-3426 3-3836 2-1804 43-191 

ADELAIDE: Newton McLaren Ltd. 51-0111 


All controls, switches, VU meter and ’phone jack 
are mounted on the front panel. Batteries are 
held in place by special clamps in a compart¬ 
ment covered by a removable base plate. 

Its weather-proof canvas carrying case is so 
designed that it is not necessary to remove it 
when using the amplifier. 
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Photogrammetry Equipment 
for Surveying, Slock Control 


During the year, the Broken Hill Proprietary Company plans to instal 
the latest photogrammetry equipment at its Port Kembla works. 
Combining 3D photographic techniques with computer analysis, it will 
speed and simplify both routine surveying and the control of difficult 
"stock," in the form of huge dumps of raw material. 


My K. Bond, M.I.S. 

A PPROVAL has recently been received for the acquisition, 
by the survey department at Port Kembla, of photo- 
grammetric and allied equipment to enable the production 
of detail and contour plans from aerial photographs, and 
to permit the calculation, by aerial means, of the bulk of 
the raw materials held at that centre. 

The equipment consists of an “autograh” to which is 
connected, by two shafts, a plotting table, operated through 
universal joints and a gear box. For the purpose of com¬ 
puting stock volumes an electric co-ordinate printer and card 
punch are also being acquired. To ensure accuracy of results, 
the room housing the equipment will be provided with filtered 
air at a constant temperature and humidity. 

Approved procedure for the production of plans from 
aerial photographs is as follows: 

1. A ground control survey is carried out after consultation 
with the photogrammetrist, and at least three control 
points in the area of each photograph are located and their 
elevations determined. 

2. The area is then “flown” and stereoscopic photographs 
taken. These are subsequently reproduced on glass plates. 

3. The glass plates are then mounted in the autograph so 
as to produce an accurate three-dimensional model of the 
terrain beneath the aircraft at the moment of the exposure 
of the negative. 

4. By the operation of two hand-wheels and a foot-wheel, 
a floating mark is caused to travel across the stereoscope 
image. The hand-wheels actuate the mark in an X and Y 
direction and the foot wheel causes it to appear to 
elevate or depress in a Z direction. Thus, by the operation 
of the three controls, the mark may be made to travel 
across the surface of the stereoscopic model. 

5. By a series of precise linkages, a pencil attached to a 
gantry that traverses the plotting table may be made to 
follow, to a predetermined scale, the movements of the 
mark across the model. 

In this way the outlines of buildings, roads, railways, 
water courses and contours may be reproduced upon drawing 
paper on the plotting table. 

Experience has shown that this method is far more 
economical in the production of contour and detail plans 
than the methods hitherto available to the surveying pro¬ 
fession. The preparation of a detail plan in the past involved 
the surveyor in many hours of field work, locating the 
various physical features by traverse and stadia, in the calcu¬ 
lation of the field notes in the office, and, finally in plotting 
the plan-drawing. 


By the use of the ground control and 
the autograph, contour and detail plans 
of areas can be prepared with a degree 
of accuracy comparable with, and in 
some cases better than, that attainable 
by normal field methods. 

By way of example, during the con¬ 
struction of the Fairless steelworks at 
Trenton, New Jersey, the volume of 
material placed by contractors for site 
filling was computed successfully by aerial methods. Again, 
it is reported that at least three steelworks in the United 
State are determining their stock volumes by aerial means. 
The method is used also to compute the volumes of log piles 
in the timber industry in Canada. 

Experiments in Australia have shown that the compu¬ 
tation of stock volumes by aerial methods is a practicable 
proposition. In practice the aircraft flies over the dumps, 
photography producing glass dia-positives which are set 
up in the autograph. The operator causes the floating mark 
to appear to travel over the face of the dump and by pressing 
a lever with his foot causes the electric co-ordinate printer 
to record the X, Y and Z co-ordinates of the position of 
the mark relative to a previously determined origin. 

The electric co-ordinate printer actuates the card punch 
and a series of holes are punched representing the co-ordin¬ 
ates of the various contours of the dump. 

By repeating this process and producing a number of 
cards for every cross section of the dump, and by feeding 
the cards into the computer, the total number of cubic 
feet in the dump is derived; the computer then divides this 
volume by the respective factors and produces the total 
tonnage in each dump. 

This procedure possesses the following advantages: 

1. The major volume of raw materials at a centre may be 
photographed within a matter of minutes and within one 
or two days of the end of the month, errors occurring due 
to the movement of raw materials during the period of 
stocktaking thus being eliminated; 

2. The time taken to “work up” the stocks to give a figure 
as at midnight on the last day of the month is consider¬ 
ably reduced; 

3. A photographic record is available to the stock surveyor 
for month-to-month comparisons; 

4. The photographs are available for audit purposes; 

5. If necessary, the stocks may be checked, since the photo¬ 
graphs provide a visual record of the conditions of the 
dump on the date at which the original survey was made. 

With the acquisition of this equipment the survey depart¬ 
ment will have at its disposal one of the most modern 
technical aids that is currently available to the profession. 


Below , the "Wild" machine, showing (left to right) the 
card punch, control panel, "Autograph", co-ordinate 
printer and plotting table. 















INSTANT COMMUNICATION! 


FOR HOME, OFFICE OR WORKSHOP 


NOW! 

A 4-STATION 

TRANSISTOR 


A 


INTERCOM 
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AT A GIVE-AWAY PRICE! 




A FULL SIZED HEAVY DUTY INTERCOM POWERED 
* BY A SINGLE STANDARD 9 VOLT BATTERY. 
RUGGED CONSTRUCTION. HIGHLY SENSITIVE. 
SUPPLIED COMPLETE WITH 200 FT. OF FLEX & 
ALL ACCESSORIES. 


INSTAL YOUR OWN LOUD-SPEAKER INTER. SYSTEM! 

Save time, save your voice, increase efficiency with this 
handsome, superbly engineered Intercom. Ideal for the 
home, the office, store or factory ... for hotel, cafe, restaur¬ 
ant . . . ana' on the farm. Simply press a button to call, 
listen or talk. Can be placed on table or desk or fastened 
to wall. Gives clear loudspeaker volume speaking in normal 
voice. Instantly adjustable volume control varies volume 
range from an amplified call to a whisper. 


RANGE EFFECTIVE UP TO 2 MILES 
WITH EXTRA FLEX. 

A flick of the switch, a press on the control button 
and you can send a buzzer call to each -station in¬ 
dividually or all three -sub-stations at once. The Homer 
Intercom is so efficient it can be made to serve as a 
LOW POWER PUBLIC ADDRESS SYSTEM. 


SPECIFICATIONS:— 

3-Transistor printed circuit. Pu-sh-button Press & Talk system. 
Volume control. Selector switch selects each sub-station 
individually or all three simultaneously. Sub-stations can 
buzz-call master station even when main switch is off. Output 
200mW max. Powered by single 9 volt standard dry cell. 
Speakers four 2/^/a," dynamics. Supplied complete ready for 
immediate installation, with three 66ft. lengths of easily 
concealed lightweight flex with plugs, battery, staples, Scotch 
tape and Book of Instructions. Battery life 4 to 5 months. 




FULL MONEY-BACK GUARANTEE 

I You MUST be completely satisfied with the Homer Intercom, or 
! you may return it to us in good order within 7 days and your 
! money will be promptly refunded in full. 


SEND FOR YOURS NOW! 


SEND CASH IN REGISTERED LETTER, MONEY 
ORDER OR CHEQUE TO THE DIRECT 
IMPORTERS — 


CHARLES KIDD & CO. PTY. LTD. 

Dept. RHH1 

128 ARTHUR STREET, 
NORTH SYDNEY 


The complete Unit, securely packed in moulded 
rigid foam, will be sent to you by Return Post 
complete with battery and all accessories ready 
for immediate installation. Complete price is 
£14/19/6 Post Free! 

Lay By. You may make a £5 deposit on Lay By if 
you wish. Balance of £9/14/6 payable within. 2 
months. 

You are fully protected by our 7 Day Money Back 
Guarantee. 


BUY DIRECT AND SAVE 
MORE THAN £13! 

HURRY! ACT NOW! 
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Island Radio Station 


On tiny Norfolk Island, some 900 
miles to the north-east of Sydney, 
a makeshift broadcast station 
keeps the islanders in touch with 
one another and with the outside 
world. Michael Terry, who recently 
spent some time on the island, 
wrote this report for “Radio, 
Television and Hobbies.** 

C OMPARED with even the smallest 
radio station on the mainland, the 
Administration Radio Station on Nor¬ 
folk is jimcrack. But whatever it lacks 
in the way of technical facilities, the 
station is certainly not impersonal. 

The presentation of island news is de¬ 
lightfully old world, for the pace is slow 
and there are no commercials. “Auntie 
Doll”—the islanders* nickname for Mrs 
Sanders, the Broadcast Officer of the Ad¬ 
ministration — insinuates her message 
into the hearts of the listeners rather 
than forcing it down their throats in 
the high-pressure style of so many main¬ 
land announcers. 

Station VL2NI is no round-the-clock 
affair. It has the dual function of keep¬ 
ing Norfolk Islanders reasonably versed 
in the highlights of world affairs and 
sufficiently up to date in what occurs 
among the 900 folk who inhabit the 13 
square miles of rock, virtually alone in 
the vast South Pacific. 

Fivei days a week the station rebroad¬ 
casts Radio Australia, from 8.45 till 
9.15 a.m. It is a rather late breakfast 
session, because Norfolk time is one and 
a half hours ahead of standard time in 
eastern Australia! When that ends, at 
9.15, there follows 10 minutes of over¬ 
seas news. 

At this point Auntie Doll takes over 
for five minutes or so. Her session re¬ 
sembles a gossip over the back fence. 
I heard her send a birthday greeting to 
a wee thing a year old, adding that little 
Johnny could not understand but she 
was sure “his dear mummy would tell 
him all about it.” 

Her forte is church events, since Pit¬ 
cairn stock are intensely religious. There 
are five churches on this island speck 
to which they were moved when Pit¬ 
cairn Island became too small for the 
mutineers of The Bounty and their 
Tahitian wives. The families of the 
Qunitels, the Adams, the Christians, etc., 
needed the extra room which Norfolk 
Island offered. 

News about island events, particularly 
those to do with church socials, is in¬ 
triguing to the mainlander. There is 
nothing they like better than a feast, 
even if they do call it a pic-nic. It is 
a hangover from the oceanside gorge 
of the Tahitians under palms beside a 
lagoon. Then, as on Norfolk Island 
today, it was and still is a communal 
affair to which everybody contributes. 

Auntie Doll keeps this awareness 
alive. She reminds Mrs X to bring along 
the scones for which she is “famous.” 
She prompts Mr Y not to forget the 
eggs which everybody expects to buy at 
the church stall. Mrs Z cannot help but 
bring along Banana Mudda after she 
has been “got at” over the air. These 
are dumplings of grated green bananas 
cooked in milk and water. Mrs M just 
has to bring along banana jam to keep 


face. It is made of cut bananas, white 
sugar and grated lemon rind plus juice. 

Three times a week a 20-minute re¬ 
ligious session follows the news. As 
there are four denominations the time 
is spilt up among them. 

When a ship is due or on the days 
when an aircraft is flying in from Aus¬ 
tralia or New Zealand, the station comes 
on the air again at noon. 

This is important to The Island Co¬ 
operative Stevedoring Company, whose 
members rally to the wharf to unload, 
by barge, from a ship anchored off¬ 
shore. Their problem is whether to 
rally at Kingston on the south or at 
Cascade on the north. The captain 
decides that, according to the way the 
sea is running—or he may sail on if 
the swell is too great. 

On one particular day, during my 
stay, the first radio notification of arrival 

By Michael Terry, F.R.G.S., F.R.G.S.A. 

of the Castel del Mare was 6 a.m.; 
later it was 8 a.m.; later still it was 
10 a.m., finally 2.40 p.m. But at 11.30 
p.m. I was at Kingston, just as the ship 
gave several hoots and , rounded the 
headland to anchor in the bay The 
radio coverage typified the Pitcairners’ 
small regard for the time factor. It 
was a delightful relaxation after the up- 
to-the-minute reporting of the concrete 
jungle operators. 

Anybody can send a fancy record 
to be played over the air by Auntie 
Doll. There is no copyright fee, for 
the station coverage is purely local. She 
puts over greeting calls free, for the 
system forbids a charge; but it is under¬ 
stood, and observed, that each is worth 
2/6 to help the hospital! 

Since the administration set up the 
station four years ago, it has played 
an important role in island affairs. There 
is no local newspaper but, each week, 
the administration distributes free a 


roneoed two-page newsletter. Anybody 
can pick up a copy at one of the stores. 
Mainland newspapers arrive by plane 
twice a week, but only a few refugees 
from the mainland seem to trouble 
about them. Auntie Doll, Radio Aus¬ 
tralia and the newsletter suffice for the 
rest. 

VL2NI uses a frequency close enough 
to the high-frequency end of the band 
to be picked up by ordinary broadcast 
sets. As it has only a few watts output 
it does not interfere with mainland sta¬ 
tions. The transmitter is virtually a 
home-made affair, assembled on the 
island. The aerial is a single wire from 
a pole, on top of the administration 
building at Kingston, across a vacant 
space behind it to anothet* pole beyond. 

This suffered when Henriette, the 
tropical cyclone, struck last April. 
Auntie Doll went off the air, but the 
DCA at the airport stepped in to keep 
islanders posted about Henriette’s pro¬ 
gress. 

Transistor radios are very popular on 
Norfolk. Electricity costs about five 
times as much as in Sydney and it is 
claimed that battery sets provide cheaper 
listening. In any case, there are no 
licence fees. 

Sets are bought on the island com¬ 
petitively with Hong Kong and Singa¬ 
pore, because of a purely nominal duty. 
A National 10 portable which costs 
£53/11/ in Sydney is only £17/17/ 
there. I bought a tiny pocket-size 
National at Burnt Pine for £5/5/, which 
elsewhere would have cost me £11. Such 
buys are called “loot” and are part of 
the tourist attraction! 

If ever you are on Norfolk Island, 
look up Ray Hoare. This radio tech¬ 
nician with DCA has been at Norfolk 
for the past 12 years. He is the only 
radio “ham” on the island. He talks 
to fellow amateurs in Australia and 
America and dabbles in TV for good 
measure! 
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By Calvin Wallers 


A NY sound waves which vibrate with 
a frequency above the normal 
range of human hearing (about 20,000 
cycles per second) are usually referred to 
as “ultrasonic” waves. Certain frequen¬ 
cies in the sonic range also have some 
applications, so that for practical pur¬ 
poses we can consider frequencies of 
about 10,000 cycles and up as being 
used in “ultrasonic” applications. 

Practical applications of the frequen¬ 
cies from 10,000 cycles (10KC) to about 
100,000 cycles (100KC) lie in the fields 
of submarine signalling, sound ranging, 
communications and so on. Frequencies 
up to about 20,000,000 (20MC) are used 
for medical diagnosis and therapy, flaw 
detection in solid materials, chemical 
treatment, cleaning devices, etc. 

The science of ultrasonics has come 
a long way since the start of the cen¬ 
tury. During World War I (1914-1918) 
the French physicist Paul Langevin de¬ 
vised a scheme using ultrasound to de¬ 
tect German submarines. By sending a 
train of ultrasonic pulses into the water 
and measuring the time taken for the 
echo reflected from the submarine to 
return, the distance from the transmit¬ 
ting vessel to the submarine was deter¬ 
mined.' Thus was born the science of 
“hydroacoustics.” 

World War II gave greater stimulus 
to research in ultrasonics, and today the 
science has been applied with very great 
success to many spheres, such as mech- 


A normal echo-encephalogram. The 
upper curve is from the right (R), and 
the lower from the left (L). I - initial 
echo , M - midline echo, and i - end 
echo. ("SRW News.") 


A typical echo - 
encephalograph in 
use, showing the 
transducer against 
the side of the 
patients head. The 
trace is shown on the CRO screen be¬ 
side the bed. ("SRW News") 

anical engineering, agriculture, chem¬ 
istry, light industry, power engineering, 
etc. In fact there seems to be a place 
for ultrasonics in every field of human 
endeavour and recent times have shown 
its great effectiveness in medical therapy 
and medical diagnosis, of which we well 
have much to say shortly. 

A widely known use for ultrasonics 
is to detect internal imperfections and 
defects in metals and metal products. 
Today it is of great value in the exam¬ 
ination of internal combustion engines 
and turbines, propellor blades and other 
aircraft parts, locomotives and railway 
tracks, forgings and pressings, laminated 
materials, and testing for corrosion in 
boilers, pipelines and the hulls of ships. 
The great advantage of ultrasonic waves 
is that they are non-destructive to the 
materials being tested. 

Ultrasonics is widely used in many 
other spheres, such as the emulsifica¬ 
tion of liquids, measuring thicknesses 
of materials, burglar alarm systems, 
door opening, flow rate measurements 
of liquids, soldering, cleaning, mixing, 
detection of foreign bodies in eyes, de¬ 
tection of brain tumours, and so on. 

The methods used to generate ultra¬ 
sonic waves are varied, but they con¬ 
sist mainly of some kind of oscillator 
and a transducer. The latter is usually 
a piezo electric crystal of quartz or 


Echo-encephalogram from a patient 
with a right side cereral tumor. 
Presence of a foreign mass is indi¬ 
cated by the displacement of the 
midline echo on the "L" curve. 


other material which is made to vibrate 
rapidly at the frequency of the genera¬ 
tor. Another type of transducer relies 
on the phenomenon of magnetostriction. 

Those who are interested in practical 
industrial applications of ultrasonic 
waves will find much literature to en¬ 
lighten them among which are “Ultra¬ 
sonics” by Benson Carlin (McGraw-Hill 
Book Co.), and “Ultrasonics and its 
Industrial Applications” by O. I. Babi¬ 
kov (Consultants Bureau Enterprises 
Inc., N.Y.). Our discussion here centres 
mainly on medical applications of 
ultrasonics. For much of the informa¬ 
tion I am indebted to Siemens Medical 
(Australasia) Pty. Ltd., and the Com¬ 
monwealth Acoustics Laboratories and 
the Institution of Radio and Electronics 
Engineers Australia. 

AUSTRALIAN RESEARCH 

Mr G. Kossoff, of the Common¬ 
wealth Acoustic Laboratories, has con¬ 
ducted considerable original research in 
the use of ultrasonics as a medical aid. 
In particular, he has investigated the 
visualisation of abdominal and cerebral 
masses by ultrasound, the treatment of 
ear disturbances by ultrasound, and the 
detection of foreign bodies in the eye 
by ultrasound. Mr Kossoff has pre¬ 
pared several papers on this subject, 
some of which have been published in 
“Proceedings,” the official journal of the 
I.R.E.E. Australia. 

Some properties of ultrasonic waves 
are worth noting, since upon these 
characteristics depend the design of any 
apparatus, while thev also limit the de¬ 
sign and scope of the application. 

All substances have what is called a 
characteristic “acoustic impedance.” It 
is a barrier which any substance presents 
to the passage of sound waves. “At 
high frequencies (above 100KC). air 
presents an impenetrable barrier to 
ultrasound, as it is very difficult to trans¬ 
fer any energy into air due to the very 
large mismatch of impedances between 
it and the generating medium. Ultra¬ 
sound cannot thus be used to study air 
containing structures such as the air 
filled bowel or lungs.”* 

Water is a good propagation medium 
for ultrasound so that liquids in the 
body show little attenuation to ultra¬ 
sound. “Tissues such as skin, muscle and 
fat have an acoustic impedance which is 
also similar to water: however, their 
attenuation is very much higher,”* 
Water is usually used as a connecting 
medium between the body and the 
source of ultrasound in order to exclude 
any possibility of attenuation by the in¬ 
trusion of air. 

As with audible sound, ultrasound is 
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reflected in certain circumstances, and 
this property is used extensively in medi¬ 
cal work. Suppose we have two 
materials of different acoustic impe¬ 
dances and sound propagation speeds, 
separated by a boundary. In such cir¬ 
cumstances “ultrasound energy is re¬ 
flected from the interfaces separating the 
two media of different density and sound 
propagation speed, e.g. between cerebral 
tissue and liquid” (such as blood or 
water). (Siemens Medical.) 


face reflections received by the probe 
are presented on the screen of a cathode 
ray tube . . .” 

“In all cases the ultra sound is applied 
from both sides. . . . The scale on the 
screen has been so selected that one 
scale division corresponds to one centi¬ 
metre of tissue. A 2mm fine graduation 
on the lower screen edge allows the 
position of the individual echoes to be 
determined with high accuracy.” 

There are three characteristic deflec- 


RADAR PRINCIPLES 


Ultrasonic detection employs basic 
principles similar to radar. The equip¬ 
ment consists of an ultrasound generator, 
an electro-acoustic transducer (or trans¬ 
ducers), a receiver, and some display 
device such as a cathode ray tube. 

In use, the transmitter generates a 
short pulse of high amplitude ultrasound 
which is fed to the transducer and then, 
by a suitable coupling medium, to Ihe 
object under test. Sometimes a second 
transducer is similarly coupled to the 
object to listen for the echo but, more 
usually, the one transducer does both 
jobs. 

Immediately the transmitter pulse 
ceases, the transducer is switched to the 
receiver and remains there until the 
transmitter is ready to deliver the next 
pulse. While connected to the receiver 
it picks up any returning echoes and 
feeds these to the CRT. 

The spot on the CRT is made to move 
across the screen at a precisely known 
rate, starting at the left-hand side at 
the moment the transmitter pulse is 
generated. The incoming signal (echo) 
deflects the trace vertically, so that they 
appear as vertical “pips” on a horizontal 
base line. The base line may be cali¬ 
brated directly in terms of distance. (In 
radar terminology, this is known as an 
“A-scope” display.) 

A typical example is an instrument 
called an Echo-encephalograph. Simply 
stated, this instrument records echos of 
ultrasonic waves transmitted through the 
brain. When these echoes are displayed 
on the cathode ray tube the characteris¬ 
tics are used for diagnosis. 

This effect can best be visualised by 
noting that the brain is in three main 
parts, namely, the two halves of the 
cerebrum and the cerebellum at the base 
of the brain. Thus there is a boundary 
between the three sections, which is the 
“interface,” from which reflections of 
ultrasonic waves will take place. Reflec¬ 
tions will also occur from any tumour 
or other abnormality, called “space con¬ 
suming processes.” 


To fully understand the echograms 
presented below, the reader should 
study the above diagram carefully. 
Representing a foetus in an advanced 
state of pregnancy it shows how the 
echogram could represent a cross 
section taken through the line "A."* 


tions in the normal screen picture. These 
represent the initial echo, the midline 
echo (or echo from the boundary be¬ 
tween the two halves of the brain), and 
the end echo. These are shown in a 
diagram herewith. “The initial echo 
consists of the transmitted pulse and re¬ 
flections from the scalp and skull 
directly beneath the probe. The end 
echo comes from the inside of the far 
skull wall. 

“The echo decisive to diagnosis is that 
from the midline structure. . . . While 
normally the midline echo appears at 
the same point on the screen when 
ultrasound is applied successively from 
the left and then from the right, it! is 
displaced in the case of space consuming 
processes in the cerebral hemisphere 
(tumours, haemorrhages, etc.). A figure 
reproduced here shows the graph of a 
right-sided cerebral tumour. The mid¬ 
line echo is shifted to the left by some 
centimetres.” (“SRW NEWS”). 

The ultrasound echo thus provides a 
quick method of diagnosing fresh cranio¬ 
cerebral injuries. The development of a 
space consuming intracranial hemorr¬ 
hage after a head injury can be rapidly 
detected and correctly localised with 
echo-encephalography. The method is 
also of great value in the diagnosis 6f 
other brain disturbances which can 
cause epilepsy, apoplexy, and so on. It 
is claimed that with an experienced 
examiner the diagnostic error is not 
greater than one per cent. 

The Commonwealth Acoustic Labora¬ 
tories in Sydney, and Mr G. Kossoff of 


TYPICAL APPLICATION 

The following is a description of the 
method of detecting a cerebral tumour 
using the Siemens-Reiniger-Werke ap¬ 
paratus and is extracted from the No. 21 
issue of “SRW News” published by 
Siemens. This apparatus uses pulses of 
2MC ultrasonic sound. 

“The examination is simple and takes 
a few minutes only. An ultrasonic probe 
incorporating a piezoelectric crystal of 
barium titanate is applied to the tem¬ 
poral region. The probe transduces elec¬ 
trical waves into sound waves, and vice 
versa. Thus it functions as transmitter 
and receiver. The echoes, i.e., the inter- 


* By courtesy of G. Kossoff and the 
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Echograms of the pregnant uterus showing (a) a cross section 2cM above the 
umbilicus, (b) at the level of the umbilicus, and (c) 4cM below the umbilieu 
a number of such cross sectional images may be stacked to present 
dimensional image of the abdominal cavity .* 




















The scope developed by the Commonwealth Acoustic 
Laboratories. At right is an adjustable couch for the 
patient, centre the Perspex water tank with flexible 
wall and transducer, and at left the control and display 
panel with viewing hood and camera. 

that organisation have developed and de¬ 
scribed an abdominal echoscope. This 
was designed principally for the examina¬ 
tion of the pregnant uterus but has been 
successfully used for visual examination 
of other organs such as the liver and the 
kidneys. 

Although employing the same basic 
principles as the unit just described, the 
method of examining the object, and pre¬ 
senting the information obtained is, of 
necessity, a good deal more elaborate. 

The difference is approximately the same 
as that between the early radar “A-scope” 
displays and the subsequently developed 
PPI (Plan Position Indicator) display. 

Whereas, with the “A-scope” type 
display, the object may be checked at 
one point, or a few points seelcted at 
the discretion of the operator, the PPI 
type interrogation and display scans the 
object in a logical fashion. Futhermore, 
as in the original radar system, returning 
echoes no longer deflect the trace, but 
rather control its brightness. Thus the 
echoes appear as bright spots on a dark 
background. Some form of storage sys¬ 
tem, such as a camera or long persist- 
ance CRT, is used to build up the com¬ 
posite picture. 

A number of typical images, so ob¬ 
tained, are reproduced here, and it is 
important to understand clearly what they 
represent. Although they may bear a 
superficial resemblance to an X-ray pic¬ 
ture. they are, in fact, quite different. 

Each such diagram represents a two 
dimensional cross-sectional image of the 
patient, exactly as if we had been able 
to extract an infinitely thin slice of the 
patient and lay it out in the form of a 
plan. Such a scan would normally be 
made horizontally, with the patient in a 
standing position. The accompanying 
line, drawing, where the cross-section is 


portrayed by the 
line “A,” should 
help to make this 
clear. 

If a number of 
such scans are 
made, one above the 
other, and the re¬ 
sultant images 
stacked in the same 
order, they can pre¬ 
sent a three dimen¬ 
sional image of the 
abdominal cavity. 

The method of 
coupling the scan¬ 
ner to the patient is 
quite ingenious. The 
scanner moves in a 
tank of water, one 
side of which is 
made of rubber. The 
patient is supported 
so that the abdo¬ 
men is pressed 
against the rubber 
membrane, which 
moulds to the shape 
of the abdomen. 
The scanner moves 
back and forth in 
the tank without 
touching the patient. 

Another sphere 
in which the Com¬ 
monwealth Acoustic 
Laboratories has 
conducted extensive 
research is the treat¬ 
ment of Meniere’s 
disease. This is a 
condition of a mal¬ 
function of the laby¬ 
rinth of the human ear which controls 
balance. It is a distressing disease and 
it appears that the only cure in certain 
cases is to destroy the function of the 
labyrinth of the affected ear and allow 
the good ear to take over. 

A worker in this field, M. Arslan, 
pioneered the use of ultrasonics to de¬ 
stroy the labyrinth function. He used a 
frequency of one megacycle operating a 
quartz crystal transducer. A hole was 
surgically made into the mastoid bone 
behind the ear and the transducer probe 
inserted into position at the labyrinth. 
The high frequency destroyed the laby¬ 
rinth quite successfully but there were 
several defects. The main one was the 
risk of facial paralysis, caused by dam¬ 
aging the facial nerve because of its 
close proximity to the labyrinth. 

This was a real risk and several cases 
of facial paralysis occurred which took 
some time to remedy. Despite this, it 
was considered that facial paralysis of a 
temporary nature was preferable to 
Menieres disease and the use of the 
method became widespread. However, 
the Commonwealth Acoustic Labora¬ 
tories, again by the work of Kossoff, 
developed a much smaller generator and 
transducer probe which overcame the 
defects of the earlier apparatus. 

In practice the bone behind the ear 
is thinned down, local anaesthetic is 
used and the operation takes about 20 
minutes. The probe is inserted and, be¬ 
ing small and the power output small, 
(of a mere .5 watt) the danger of paraly¬ 
sis is negligible. The frequency used is 
3MC. 

There has also been considerable re¬ 
search into ultrasonics as means of ex¬ 
amining the eye. This has reached the 
point where the process is being used 
very successful to examine a variety 


of eye defects. These can be anything 
from a piece of steel which has pene¬ 
trated the eye from the outside to a 
detached retina. Siemens Medical (Aus¬ 
tralasia) Pty. Ltd. market what they 
term an “Echo Ophthalograph” for use 
in diagnosing eye disease. 

In the SRW News number 19 issued 
by Siemens is described such an instru¬ 
ment and its applications. It consists 
of an ultrasonic generator and a probe 
transducer connected to a cathode ray 
tube. Frequencies of from 4 to 10MC 
are used. The probe is applied extern¬ 
ally and reflections are shown on the 
CRO tube. 

The eye is particularly suited to ultra¬ 
sonic examination because it is a ball 
filled with fluid “whose functional parts 
are clearly separated by interfaces and 
are, in themselves acoustically homo¬ 
geneous.” 

FOREIGN BODIES 

“All foreign bodies in the eye, even 
those that cannot be detected by X-rays, 
produce echoes whose amplitude varies 
in accordance with the shape of the 
body . . . Even small metal splinters 
having a diameter less than one milli¬ 
metre usually give high echoes . . . 
ultrasonic examination enables a foreign 
body in the anterior part of the eye to 
be located with an accuracy of 1 to 2 
mm. and in the posterior part 2 to 3 
mm. It is also possible to judge the 
shape of large splinters by the shape of 
the echogram.” (SRW NEWS). 

Detached retinas also have a high 
echo amplitude. A detached retina can¬ 
not easily be detected in a cataract eye 
before removal of the cataract, except 
by means of ultrasonic examination. The 
certain detection by these means enables 
the surgeon to know whether the retina 
was detached before the operation or 
whether it was a complication of sur¬ 
gery. Opacities and blood clots in the 
vitreous body are easily detected by 
ultrasonics. 

The Commonwealth Acoustic Labora¬ 
tories have recently developed an ultra¬ 
sonic probe for the detection of cysts 
and tumours behind the eye. This had 
been a difficult problem in the past and 
its solution is a noteworthy contribution 
to the science of ultrasonics. The CAL 
has also done considerable research into 
the eye and ultrasonics generally. 

MINATURE PROBE 

Another very useful ultrasonic device 
has recently been developed in the U.S.A. 
by Smith Kline Instrument Co. This 
uses a miniature transducer built into a 
pair of eye forceps and, used with an 
“A-scope” type display, enables a sur¬ 
geon to probe for a buried foreign body 
with a high degree of accuracy. So ac¬ 
curate is the system that it can tell the 
surgeon when the probe is within grasp¬ 
ing distance of the foreign body, en¬ 
abling him to close the forceps and with¬ 
draw the object with a minimum of 
damage to the eye. 

(See Technical Review, page 17.) 

Finally, we must comment on an in¬ 
strument called an “Animal Sonray” by 
Dawes Instruments, London, and mar¬ 
keted in Australia by Electronic Indus¬ 
tries Pty. Ltd., Sydney. It is designed 
to give quick and accurate measure¬ 
ments of back fat thickness on live and 
dead pigs. Back fat measurements are 
recognised as very important when selec¬ 
ting pigs for breeding or market. Such 
measurements are also a reliable guide 

(Continued on Page 125) 

















Once more Encel Electronics brings you a series of out¬ 
standing audio offers; all equipment is brand new, Sales- 
tax has been paid and all components are fully guaranteed. 
We are proud of the fact that we have Australia’s greatest 
turnover of hi-fi equipment. Keen bulk purchasing brings 
YOUR price way, way down. Write to us for a quotation on 
any equipment you require—we will give you a better deal! 


The worlds leading manufacturers are represented at the 
Encel warehouse—even if the goods you want are not 
listed, write to us! As well as hi-fi equipment, we casry 
extensive stocks of transistor radios, portable gramophones, 
etc. The price you are quoted is the actual cash price 
. . . there are no hidden extras. Write, phone or call now! 


J The well-known Star SA 30 or Encel 

XI212 stereo amplifier, Labcraft 

605 turntable. All Balance tone arm with 
ADC 770 cartridge, two twin cone 
lOin Wharfedale RS/DD 
speakers or Richard Al- ■PCICI 

len lOin speakers .. .. WVW 

y Stereo amplifiers, 10-watts per chan¬ 
nel, separate control unit, Lab¬ 
craft turntable with diamond stylus, two 

8in Wharfedale RS/DD 

speakers or Richard PRB / 0 

Allen 8in speakers .. .. 1 V 

3 Pioneer SMB 161 stereo amplifier ■ 

^ with AM/AM/SW tuners Labcraft 2 

605 transcription turntable. All Balance ■ 

tone arm with ADC stereo diamond cart- " 

ridge, two Wharfedale RS/DD or Richard ■ 

Allen I S speakers, £99 < 1 Oin speakers. J 

£104). You may save by using a Labcraft ■ 

573 turntable with ccra- /< ffh 2 

mic diamond cartridge ♦ / g II . 

—then this unit costs .. «#/ I ■ 

A Famous Sansui SM 34 stereophonic 
” amplifier with AM/AM/SW/FM 
tuners, Labcraft 650L turntable, J. H. or 

All Balance tone arm with ADC 770 
cartridge and diamond 
stylus, two Wharfedale 
lOin RS/DD speakers. wf 1 “f"f 

E* Thornes transcription turntable, 

~ Ortofon SMG-212 tone arm and 
Ortofon SPU-GT-E cartridge, Pioneer SMQ 

300 B stereophonic amplifier with AM/ 
AM/SW/FW tuners, two 

Goodmans 201 12in 

wide range speakers .. 1 WU 

■ 

■ 

■ 

^ Leak Stereo 30 fully transistorised 2 

amplifier, Thorens transcription l 

turntable, Pritchard tone arm and ADC .4 ■ 

stereo cartridge with 

diamond stylus, two Pion- jp* jl ■ 

cer 12 ” co-axial speakers A# I Uv 2 

■ 

■ 

J. H. turntable, Decca transcription 
tone arm and cartridge £23/"IS 

* 

a 

O Labcraft 573 turntable with Goid- 
** ring ceramic cartridge (diamond 

stylus), two Wharfedale 

8in RS/DD speakers .. ZroSU 

■ 

■ 

■ 

^ The remarkable Sony stereo record/ • 

playback tape recorder, Pioneer ■ 

161 tuncr/amplifier, two ! 

lOin Wharfedale RS/DD P1RR S 

speakers. XflUV ; 

B 

■ 

■ 

____ __ ■ 

a 

a 

a 

1 0 ^ pec * a ** ^rio W24 stereo amplifier, " 1 1 Peak stereo amplifier, Labcraft 573 

Labcraft turntable and diamond J 1 ■ with stereo diamond car tridge, 

ceramic cartridge, two Goodmans ■ tWQ p ealc speakers 

Axiom lOin speakers _ 5 . . . mighty value QQ / 1R 

(with Trjo tuner/ Fuji ■ at ZamSS /IS) 

amplifier .... £99) | 

■ 

■ 

• 

■ 

■ 

■ 

J ^ Bargain! Crown 12 transistor " 

radio, 12 transistors, four wave " 

bands . . . Retail £60 2 

. SsmU : 

■ 

■ 

■ 

■ 

KELLY SPEAKERS 

■ New Stocks have arrived . . . 12in Bass 

| 3 S.M.E. 3009 professional tone arm, ■ Unit £19/10/, Ribbon Tweeter £19/10/ 

li fully transistorised Lux [ STSU& ^ ^ 

SQU W eTva,u a e mP,ifiCr £100 = NATIONAL SPEAKERS 

2 We sell and recommend National speak- 

■ ers. Write for a quote on the model you 

l prefer ... we stock a complete range. 

■ 

*IS THIS ALL? : 

Not on your life! Any of these combina- J 

tions may be changed around — just ■ 
write for our prices when you’ve made ■ 

your selection. You’ll be delighted! ■ 

■ 

■ 

« 


AMPLIFIERS 

Leak 

Pioneer 

Trio 

Lux 

Encel 

Medding 


TURNTABLES 

Orpheus 

J.H. 

Lenco 

Labcraft 

Thorens 

Garrard 

Connoisseur 


SPEAKERS 

Kelly 

Wharfedale 
Richard Allen 
Leak 

Goodmans 

Stentorian 

Pioneer 


PICK-UPS AND 
CARTRIDGES 

Ortofon 

ADC 

All Balance 
J.H. 

B & O 
Goldring 
Decca 
Shure 


TAPE 

RECORDERS 

Tandberg 

Grundig 

Akai 

National 

Philips 

Sony etc. 


DICTATING 

MACHINES 

Stenorette 

National 

TUNERS 

Chapman 
Pioneer 
Quad, etc. 


Here we have listed some of the stock In our warehouse. When sending your order 
please make sure you give us your full address. The name cf your town and state 
should be In BLOCK LETTERS. We will care-pack and freight anywhere — there’s no 
distance barrier at Encel Electronics! Don’t be concerned if the reply to your request 
for a quote is delayed — our mail order section will reply as soon as possible. So 
write to us now . . . and join the thousands of satisfied Encel customers! 



Australia's Greatest Hi-Fi Centre 

Factory: 47 COPPIN ST., RICHMOND. Tel. 42-2883 
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Current 

Repetitive 

peak 

reverse 

voltage 

Crest 

working 

reverse 

voltage 

Type number 

Type number 

(reverse 

polarity) 

Type 

number 

heatsink 

Germanium 

85 V 

85 V 

OA 31 



12 A 






Silicon: 

1200 V 

800 V 

BYY 10 



0.5 A 






Silicon: 

1200 V 

800 V 

BYZ 10 

BYZ 16 

56235 

6 A 

900 V 

600 V 

BYZ 11 

BYZ. 17 



600 V 

400 V 

BYZ 12 

BYZ 18 



300 V 

200 V 

BYZ 13 

BYZ 19 


Silicon: 

800 V 

400 V 

BYY 24 

BYY 25 

56238 

10 A 

600 V 

300 V 

BYY 67 

BYY 68 



400 V 

200 V 

BYY 22 

BYY 23 


Silicon: 

200 V 

75 V 

BYY 20 

BYY 21 

56228 

18 A 





with 






adaptor 






56232 

Silicon: 

1600 V 

800 V 

BYX 13/1600 

BYX 13/1600 R 

56236 

20 A 

1200 V 

600 V 

BYX 13/1200 

BYX 13/1200 R 



1000 V 

500 V 

BYX 13/1000 

BYX 13/1000 R 



800 V 

400 V 

BYX 13/ 800 

BYX 13/ 800 R 



600 V 

300 V 

BYX 13/ 600 

BYX 13/ 600 R 



400 V 

200 V 

BYX 13/ 400 

BYX 13/ 400 R 


Silicon: 

1600 V 

800 V 

BYX 15 

BYX 16 

56237 

40 A' 

1200 V 

600 V 

BYY 77 

BYY 78 



1000 V 

500 V 

BYY 75 

BYY 76 



800 V 

400 V 

BYY 15 

BYY 16 



600 V 

300 V 

BYY 73 

BYY 74 



400 V 

200 V 

BYZ 14 

BYZ 15 


Silicon: 

1200 V 

600 V 

BYX 14/1200 

BYX 14/1200 R 

56259 

150 A 

1000 V 

500 V 

BYX 14/1000 

BYX 14/1000 R 

or 


800 V 

400 V 

BYX 14/ 800 

BYX 14/ 800 R 

56260 


600 V 

300 V 

BYX 14/ 600 

BYX 14/ 600 R 



400 V 

200 V 

BYX 14/ 400 

BYX 14/ 400 R 




Germanium 12 A 



Silicon: 0.5 A 
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Silicon: 6 A 


Silicon: 10 A 



Silicon: 18 A 


Silicon: 20 A 


Silicon: 40 A 



Silicon: 150 A 


Your guide to the range of Philips power rectifiers 


(with the answer to every rectifying problem) 

cJlinUiHdt" 

20 Herbert Street, Artarmon 

The Electronics Division of Philips Electrical Industries Pty. Limited 
Sydney • Melbourne • Adelaide • Brisbane • Perth 
Canberra • Hobart • Newcastle 

PHE3834 _ __ 

1A 


This extensive range of rectifiers has 
been developed in Philips special rectifier 
research laboratories. They are produced 
under conditions of continuous quality 
control. All silicon-rectifiers (except 
the 500 MA type) are available in 
reverse polarity versions. 

The conservative rating obviates the 
need for derating factors. All types are 
readily available throughout Australia. 
And overseas too, should you be work¬ 
ing on export projects. 

o » » i i «e i - i f\ £ c 































MINIATURE ULTRASONIC PROBE SAVES BOY'S SIGHT 


A 


velopment of the special probe and elec¬ 
tronics for the instrument at Smith Kline, 
says. ‘The ease with which Dr Bronson 
manipulated the extractor in removing 
the large foreign object from the boy’s 
eye made the hours of research and 
planning to develop these techniques 
more than worthwhile. It left me with 
a sense of awe at the possible and still 
FRAGMENT of brass from a .22 known distance, 6 millimetres, forceps untapped (contributions of electronics 
calibre shell casing had pierced are closed and the object removed. 

‘' ~ ~ ‘ The l-inch cathode-ray tube which 


Elsewhere in this issue Calvin Walters describes a number of the latest 
medical applications for ultrasonics, with brief mention of its use for 
locating foreign bodies in the eye. This story describes in greater 
detail how a recently developed ultrasonic probe enabled a surgeon to 
remove an embedded shell splinter without random and dangerous 
probing of the eye. 


11-year-old James Cassidy’s eye. Now 
it was firmly lodged near the retina. 


technology to medicine.” 

The diagnostic ultrasound instrument. 


displays the ultrasound echo has been with other probes, also has applications 


Even a powerful electro-magnet, often designed to permit sterilisation by gas in neurological examinations of the 


used to extract particles from an eye 
wouldn’t be able to budge the alloy. 


methods so that it may be placed ad- human brain (echoencephalography), 

jacent to local operating area. The loca- without the risks of X-ray techniques; 

At the Walter Reed Army Hospital in tor and extractor probes may also be and in fetal head-diameter measurements 

Washington (Jimmy is the son of an sterilised. of infants before delivery to indicate 

Air Force staff colonel at the Pentagon) Commenting on the success of the head size in relation to pelvic opening 
Dr Jack W. Passmore, head of the hos- operation, Donald J. Hart, bio-medical without radiation dangers, 
pital’s eye clinic and ophthalmologist Dr research engineer, who aided in the de- (“Electronics,” 5/10/64.) 

Nathaniel R. Bronson got busy. 

After II hours of preparation by Pass- 
more, all was ready. Dr Bronson placed 
a special ultrasound eye probe into the 
boy’s blood-filled eye after a conven¬ 
tional ultrasound eye probe had fixed 
the rough location of the shell frag¬ 
ment. 

Carefully he followed the sonar-like 
echoes displayed on a cathode-ray tube. 

Thirty-nine seconds later the operation 
was over—the brass particle had been 
removed and Jimmy’s eye had been 
saved. 

This was the first time an ultra¬ 
sound instrument had been used to re¬ 


move a foreign body from a human of ^several tens of kilocycles, 
eye. Electronic technology had made a 
notable contribution to medicine. 


NEW ULTRASONIC UPPER LIMIT 

Scientists have long been intrigued by the possibility of extending 
"ultrasonic" frequencies above the usual tens of megacycles range. 
While there is no great difficulty in generating higher frequencies, the 
problem until now has been to provide transducers which would work at 

these frequencies. 

M OST of us think of ultrasonics as are used in the study of certain basic 
sound waves somewhat higher in materials. They are plated on the surface 
frequency than human hearing, usually of the material under study and excited, 
being somewhere in the neighbourhood The lifetime of the sound waves and the 


velocity with which they travel yield 
Scientists at Westinghouse Research ^. ata . 0 {J Physical structure of 

Labs, recently disclosed a technique rnatena l being studied. 

The instrument, developed by Smith whereby it . now becomes possible to Another advance in the field of ultra- 
Kline Instrument Co., a division of generate ultrasonic sound waves up to sonics will be of particular interest to 
Smith, Kline and French Laboratories, frequencies approximating 9,000MC with those who use this tool to detect flaws 
is a diagnostic device using ultrasound the possibility that even higher fre- in solid structures. This new approach 
over the range of 1 to 10 megacycles, at quencies may be generated in the future, to ultrasonic testing has been made by 
a pulse rate of 200 a second. Power Usually, as the ultrasonic frequency the Watervliet Arsenal of the U.S. Army, 
levels produced by the diagnostic instru- goes up, the transducer becomes thinner. The chief difference between this new 
ment may be adjusted from .1 to 10 A point is soon reached where the trans- approach and former techniques is that 
milliwatts. These levels impart an aver- ducer crystal cannot deliver any power this new method uses separate transmitter 
age energy density to human tissue in without shattering. At this point, the and receiver transducers that permit 
the millijoule range, precluding damage crystal is so thin that it becomes very “through” transmission rather than the 
to the eye. difficult to handle without fragmenting, commonly used reflection principle. 

The ultrasonic retrieval probe con- To replace these brittle crystals, West- yhj s more exacting “shadow” method 
sists of a 1-millimetre diameter ceramic, inghouse scientists have successfully proved more accurate than pulse 

crystal transducer mounted behind the grown ultra-thin films of crystalline echo observations and can record a flaw 
tips of miniature eye forceps. The probe cadmium sulphide, built up atom by *s small w 3/16in indepth The new 
is 2 millimetres across and 12 milli- atom in an orderly, near-perfect fashion. me th 0( i \ s no t affected by surface rough- 
metres long, with the transducer in- The films, only 10 to 100 millionths or angle of and flaw orientation, or 

stalled a known distance from the for- an inch thick, are grown inside a vacuum q t h.. r variables that are detrimental to 
cep tips. After the forcep-probe is in- chamber. They are deposited from hot the re fl ec tion system 
troduced into the eye. the eye surgeon vapours in such a way that the required annrnach is used for testinc 

monitors his progress on a one-inch numbers of the two kinds of atoms in ® n £ ? p wh both transd u C ers 

cathode-ray tube as he approaches the the compound cadmium sulphide stack drawn from one end of the barrel 
object. The display is an “A” scan themselves up in perfect order to form f" e th d e ra 0 Xr Readout is on a Ivlindrica 
much like that used in submarine sonar what is felt to be a nearly continuous j® ™e ° the Readout on a cylindrical 
work. When the position of the trans- single crystal without gaps, 
ducer to the object is reduced to a These thin-film ultrasonic transducers 


(“Electronics World” December 1964.) 
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OSCILLATORS by 



£59 PLUS TAX 

F.I.S. Eastern States 


MODEL 111A 
SINE & SQUARE WAVE 
GENERATOR 

20 c’s to 1 Me. in five ranges. 2% accuracy over en¬ 
tire range. 20V RMS sine wave output. 20V P-P 
square wave output. Level zh ldb 20 c’s to 600Kc’s 
Distortion less than .4%. 50 c’s to 50Kc’s. Rise time 
.25 usee square wave. 4-step attenuator and vernier. 
Output Z 600 ohms below 2 volts. 4iin dial, 4-1 slow 
motion drive. 

A dependable lightweight generator for precise 
measurement of amplifier, filter, speaker and trans¬ 
former response curves, etc. 


MODEL 190 

AUDIO OSCILLATOR AND 
SPEAKER 


20 c’s to 22 Kc’s in 3 ranges, 5% accuracy. ± ldb 
output level. 20V RMS output. Less than 1% dis¬ 
tortion. 4in speaker, i watt input. 

An ideal instrument for educational use for demon¬ 
stration of the audio frequency spectrum and for 
response measurement of amplifiers, filters, etc. Widely 
used by education departments. 



£42 PLUS TAX 

F.I.S. Eastern States 


DESIGNED AND MANUFACTURED BY 

BWD ELECTRONICS PTY. LTD. 

331 - 333 BURKE RD„ GLEN IRIS, VIC., AUSTRALIA Telephone 25-4425 
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MICROWAVE LINKS 


TECHNICAL REVIEW 


PROVIDE POWER TRANSMISSION 


Two demonstrations at the Spencer Laboratory of Raytheon at Burl¬ 
ington, Mass, have provided the first glimpses of what some engineers 
believe may develop into a major new technology — the transportation 
of energy by microwave beam. 


By Pat 

T HE first demonstration, on May 23, 
1963, showed 102 watts of 3,450MC 
energy successfully received over a dis¬ 
tance of about 20 feet. The second, on 
October 28, 1964, was of a model six- 
foot helicopter powered by micro-wave 
energy and able to climb vertically up a 
guide wire to a height of 50ft using only 
5KW generated power. 

Some of the future possibilities of 
power without wires—the long-sought- 
after goal of Nikola Tesla and others— 
and the formidable problems which still 
remain to be overcome have been dis¬ 
cussed in Raytheon Report No. PT-691 
and in a 21-page symposium of papers 
by seven engineers prominent in this 
field in a recent issue of the IEEE 
“Spectrum.” 

All are agreed that microwaves for 
power, rather than for communications, 
is today beyond a state of mere specu¬ 
lation. While the current interest has 
sprung in part from the military wish to 
drive a hovering vehicle by power radi¬ 
ated from the ground, the eventual goal 
could be vastly more important—noth¬ 
ing less than the efficient transfer of 
electrical power along waveguides as a 
practical alternative to conventional 
overhead transmission lines for electrical 
distribution. 

WIDE INTEREST 

This long-term aim is believed to be 
exciting interest in the U.S.S.R. as well 
as in the United States. But for success 
it will require the development of wave¬ 
guides with an attenuation of about 
0.001 dB/KM—one-thousandth the toler¬ 
able figure for communications applica¬ 
tions. 

But such attenuations could conceiv¬ 
ably be approached by means of re¬ 
entrant oversized waveguides designed 
for the circular electron mode, provided 
that continuous extraneous mode filter¬ 
ing can be developed at least as success¬ 
fully as it has been for communications 
purposes. 

Dr G. Goubau, of the U.S. Army 
Electronics R. and D. Laboratory, whose 
pioneer work on surface-wave trans¬ 
mission lines is well known, points out 
the problems involved in achieving these 
very low attenuations. He examines the 
state of the art in closed waveguides, 
surface waveguides and beam wave¬ 
guides and comes to the cautious con¬ 
clusion that while “theoretically there is 
the possibility of achieving losses that 
compare with those of conventional 
power lines, they have not yet been veri¬ 
fied experimentally.” Mr E. C. Okress, 
of American-Standard, suggests that a 
re-entrant oversized waveguide could 
theoretically reach the critical 0.00ldB/ 
KM figure. 

For radiated power, as opposed to 


Hawker 


waveguides, as used in the Raytheon 
demonstrations, such high efficiencies 
would not be required for many of the 
types of special applications envisaged 
for single-hop commercial and military 
programs. These would in effect be con¬ 
fined to situations where it would not be 
feasible to use wire transmission. 

And if eventually laser beams can be 
generated and detected at high-power 
and with high-efficiency the narrow 
beams which can be radiated on these 
extremely short wavelengths have 
obvious attractions. 

But surprisingly good performance 
can be obtained with aerial techniques 
developed already. Over a short distance 
using an ellipsoidal reflector at the trans¬ 
mitting end and a small diagonal receiv¬ 
ing horn placed in the region of the 
second focal point, an efficiency of 52 
per cent has been achieved on a wave¬ 
length of 8.2mm — compared with a 
theoretical figure of 84 per cent. 

A breakdown of the 52 per cent 
figure shows a feed-horn launching 
efficiency of 87 per cent, beam efficiency 
of 67 per cent, and collector aperture 
efficiency of 87 per cent. 

A scaled-up version of this arrange¬ 
ment, with modifications to the launch¬ 
ing device, was used in the 3,450MC 
demonstrations in May, 1963. With 400 
watts of output power from an Ampli- 
tron, 102 watts of rectified DC output 
were obtained—an overall efficiency of 
26 per cent. But this figure includes 
the 51 per cent efficiency of the close¬ 
spaced diode rectifier, so that just over 
half of all the radiated power was pick¬ 
ed up by the aerial — a performance 
likely to make communications engineers 
blink. 

Again to show what can already be 
contemplated, it has been estimated that 
if the helicopter experiment could be 
repeated in a more refined version 
using the latest Amplitron generators— 
instead of the 5KW device used—a full- 
sized helicopter might be kept flying at 
heights up to 50,000ft. 

The prime cause for the restrained 
optimism, however, is the tremendous 
progress which has been made in the de¬ 
velopment of super-power microwave 
generators. Amplitrons, which are am¬ 
plifier devices capable of converting DC 
power into microwave power with very 
high efficiencies, commonly between 70 
and 80 per cent, are currently being 
produced by Raytheon capable of pro¬ 
ducing 400KW of CW at lOcM with 
an efficiency of 70 per cent. 

Super power klystrons—which can be 
paralleled — can now generate about 
120KW per device at around 45 per cent 
efficiency. And there is every reason to 
believe that these powers will continue 


to increase. Eitel-McCullough, for in¬ 
stance, are reported to be aiming at pro¬ 
ducing one megawatt of CW power at 
8GC using distributed interaction circuits 
and with an efficiency of the order of 
55 to 66 per cent. 

Equally important, as power ratings 
increase the £/KW factor is likely to 
drop rapidly. 

Power rectification at microwaves is 
a relatively new field, but already most 
promising results have been obtained 
from close-spaced thermionic diodes 
using techniques developed by Raytheon 
and by the use of large numbers of 
point-contact semiconductor diodes in 
modules—based on work at Purdue Uni¬ 
versity. 

TYPICAL EFFICIENCIES 

Devices analogous to magnetrons and 
injected-beam cross-field devices have 
also been investigated. So far efficien¬ 
cies of about 70 per cent have been 
attained with point-contact modules and 
55 per cent with thermionic diodes. 

It was Tesla who used to insist “radio 
communication is obvious—power trans¬ 
mission is the more distant goal” but 
who allowed his “idee fixe” to turn him 
into a mystic. 

Clearly as a technology it is still in 
its infancy. But the baby has now made 
a few hesitant steps. Who would dare 
to speculate on what may be achieved 
in maturity? 

Satellite TV and communications 
transmitters powered from the ground 
—similarly over the whole range of navi¬ 
gational and special purpose satellites. 
Hovering platforms for laser communi¬ 
cations systems above the turbulence. 
And perhaps eventually the replacement 
of overhead wires of the National Grid 
by waveguides buried just under the 
surface. And even if these prizes prove 
too difficult or too distant—this is still 
a new technology well worth watching. 

(“Electronics Weekly,” 16/12/64.) 

| Aircraft Weight | 

Commercial airliners must be weighed 
and checked for balance before take-off. 
At present the crew of a craft has to 
weigh each piece of cargo as it is loaded 
or unloaded along the route. Now, a 
fast and relatively low cost system has 
been developed that, in effect, uses the 
three landing gears of the craft as scales. 

The system uses three Helical Bour¬ 
don-tube pressure transducers on each 
hydraulic fluid strut that supports the 
landing wheels. The transducers operate 
potentiometers, and the output from 
these is fed to a computer. 

In the cockpit, the system provides 
three readings: One for gross weight, one 
for lateral centre of gravity, and one for 
per cent mean aerodynamic chord, which 
is roughly the deviation from the mean 
of a line drawn through the wings. Thus 
gross weight and balance can be checked 
continuously as the aircraft is loaded. 

(“Electronics” 2/11/64.) 
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Further development of the frame grid 
technique has now made it possible to 
reduce the electrode diameter to such 
an extent that a fully separated triode 
section can be included in the same 
envelope without impairing the performance 
of the pentode section. In addition, 
this new advance has made it possible to 
develop a frame grid video amplifier, 
combined with an RF pentode. 


DOUBLE-PENTODE 6Y9 
The double-pentode EFL200/6Y9 contains 
dissimilar pentodes with one section 
designed for video output service and 
the other an RF amplifier suitable for 
sync, separator, AGO or sound IF 
amplifier applications. 




Milliard 

®i©/KJL 

10 Pin UALUCS 


TRIODE-PENTODE 6X9 
The triode-pentode ECF200 6X9 contains 
a sharp cut-off pentode section similar 
to the frame grid valve 6EJ7 vision IF 
and a triode section with a m of 55, 
particularly suited for AGC and noise 
inverter service. 

TRIODE-PENTODE 6U9 
The triode-pentode ECF201 6U9 contains 
a variable n pentode section similar to 
the frame grid valve 6EH7 vision IF and 
a triode section with a high mutual 
conductance, specially designed 
for pulse' applications. 

TRIODE-HEPTODE 6V9 
The triode-heptode ECH200/6V9 has a 
triode section providing sufficient anode 
current to drive all conventional phase 
discriminator circuits and contains a 
heptode section specially designed for 
noise gated sync, separator applications. 
PERFORMANCE 

The improved performance of these valves, 
coupled with the system independence 
provided by the 10 pin bas$ configuration, 
permits the design of circuits utilising 
the same number of valves but providing 
an improved performance or, 
alternatively, simplified circuits 
providing the same performance as with 
present valve types. A leaflet detailing 
typical applications, together with data, 
outlines and dimensions of the Mullard 
range of frame grid valves, is available 
from Mullard Offices on receipt of a 
stamped, self-addressed, foolscap 


Mullard 


MULLARD-AUSTRALIA PTY. LTD. © 35-43 CLARENCE STREET, SYDNEY, N.S.W., 29 2006. 
123 VICTORIA PARADE, COLLINGWOOD, N.S, VIC., 41 6644 

Associated with MULLARD LIMITED, LONDON 


Mullard 


M152 
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Reading for Invalids 

A recently devoloped page-turning device, worked by a 
combination of electrical and mechanical equipment enables 
physically handicapped persons, or patients confined to bed, to 
read without discomfort and help from anyone else 

Designed at present for use with paper-backed books, it 
consists of a mobile tubular steel frame which supports the 
book face downwards above the reader; the frame is adjustable 
for height and a reading lamp is incorporated. 

The edges of the pages are held by sprung metal “fingers” 
and the faces of the open pages rest on a perspex window. 
Pressure on a remote switch button causes the “fingers to 
retract, releasing one page so that it falls against the window. 
Pressure on a second button—by elbow, chin, cheek or other 
part of the body—causes the window to move to one side for 
a moment, and as the page then hangs downwards the window 
slides back to its original position, straightening out the page, 
revealing the next side for reading. 

[Cambridge Instrument Co. Ltd. Australian agents: Austral 
Engineering Supplies Pty. Ltd., 490 Kent Street, Sydney, N.S.W.] 

Compound Makes Non-rusting Water 

Water becomes non-rusting when a new compound de¬ 
veloped in Britain is added to it. The water can then be used 
for washing ferrous parts or in finad rinses, for neutralising and 
removing corrosive flux residues, for rust-inhibiting acid pickled 
sheet iron or components, and for temporarily rust-proofing such 
items as car bodies, sheet metal pressings, castings, stocks of 
sheet metal, bar, profile and so forth. 

Although the compound’s rust-proofing properties are 
reduced by the presence of oil or grease, it is compatible with 
slightly oily surfaces. [Industrial (Anti-Corrosion) Services, 138 
High Street, Waltham Cross, Hertfordshire, England.] 


Electronic Organ 

An organ that can be carried in a car’s boot and powered 
by its battery has been introduced by a British firm. The organ, 
weighing only 1501b, is one of a new range of fully transistorised 
electronic instruments. A large model is a two-manual organ 
with a fully polyphonic pedal board. 

[Livingston Burge Electronics, Greycaines House, Bushey 
Mill Lane, North Watford, Hertfordshire, England. Australian 
agents: Naylor and Co., Castlereagh Street, Sydney, N.S.W.] 


Detector Warns of Gases 

To protect industrial workers, Draeger Normalair, of 27-31 
Minshull Street, Manchester 1, England, has introduced the 
“Polytest” tube with its Draeger multi-gas detector 21/31. Fitted 
into a simple bellows pump, the tube immediately showes the 
presence of ozone or 16 other toxic or combustible impurities 
in the air. 

The detector takes in a controlled volume of air by single- 
handed manipulation, and the tube indicates visually the persence 
of impurities. With a standard full range of tubes, over 70 
gases and vapours may be detected by instantaneous reading, 
without colour comparisons or conversion charts. Extension 
hoses and sampling probes permit tests in otherwise inaccessible 
places. 

Plastic Gas Pipes 

Britain’s gas industry is considering the use of plastic gas 
pipes for both supplying mains and house installation. A 
paper read at a meeting of the Institute of Gas Engineers in 
London said that pipes made from polyvinylchloride (P.V.C.) has 
several advantages over the traditional steel pipes. They were 
not affected by soil corrosion and should have a life of at least 
50 years. They were also lighter, cheaper and easier to lay. 
Investigation had shown that the various types of gases used in 
Britain could be successfully carried by plastic pipe. 

The gas industry in Britain is entering a period of steady 
expansion. The use of natural gas, shipped from the Sahara 
in liquid form and mixed with conventional coal gas, is expected 
to reduce costs and give a product with an improved calorific 
content. 

Hard-gloss Paint 

A new range of hard-gloss paints has been put on * the 
market by a British firm that has supplied anti-corrosive, non¬ 
reactive coatings for use inside nearly all the atomic power 
reactors in Britain and in other countries, including France, 
Italy, Japan and Switzerland. 

Reporting in the B.B.C. General Overseas Service program 
“New Ideas” on this new domestic range, called Cockade 
polyurethene, John Newell stressed their value for use in schools, 
factories, hospitals and other places, including bathrooms and 
especially lavatories, where painted surfaces have to stand up 
to repeated scrubbings with strong detergents without becoming 
pitted and so providing breeding grounds for bacteria. 

Cockade costs about twice as much as enamel paints for the 


Solar Water Heaters 


The first standard for solar water heaters 
to be prepared by any country has just 
been published in draft form by the Stan¬ 
dards Institution of Israel, Bney Israel 
Street, Ramat Aviv, Tel Aviv. 

It covers installation of the heat absorber, 
the auxiliary electrical equipment, the hot- 
water supply, the water filter and water 
softening equipment. Considerable import¬ 
ance is attached to the publication of the 
standard in Israel in view of the increas¬ 
ing use of solar water heaters. 


Takes Work Out of Skiing 

Snow vehicles which can tow skiers 9 r 
be ridden by hockey players are now avail¬ 
able commercially from Johnson Motors. 
100 Pershing Road, Waukegan, Illinois. 
They consist of a body mounted on two 
skis and driven by three steel-cleated belts 
which contact the snow. The vehicle has 
a 14 h.p. petrol engine which drives it as 
fast as 30 m.p.h. The cleated belts, rather 
like tank tracks, are pressed into the snow 
by 12 rollers on the lower surface of the 
body. 



In this new factory at Kilpa Road, Moo rabbin, Victoria, the Relay Division 
of Pye Ltd . are maintaining a full range of standard and custom 
built relays and solenoids. The range includes many variations of the basic 
3,000 type, small general-purpose relays, sealed and enclosed types and as* 
semblies using encapsulated dry reed relays . Manager of the new plant is 

Mr. Peter Van Reenan • 
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PEAK 

Specifications. 

Frequency Response: 

20-20,000 c/s _ 1 db 
Power Output: 

32 Watts per channel 

Size: 13Vz" x 5Vz" x 10W' deep 


A7 stereo amplifier 
all transistorized 

Input Sensitivities 

Magnetic pick-up — 3.8 mV 
Tuner, Tape Aux. — 120 mV 
Tape Monitor —330 mV 

Tone Controls: 

+ 13 db and — 15 db at 50 c/s 
-f 15 db and — 20 db at 20,000 c/s 

Equaliser: RIAA Curve 

Scratch & Rumble Filters 



Shipping weight: 18 lbs. 


even the 
is well 


back panel 

designed 


H. ROWE 

& CO. PTY. LTD. 


MELBOURNE SYDNEY 
ADELAIDE PERTH 

BRISBANE HOBART 
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At the factory of Standard Telephones and Cables Ltd., 
London, an operator assembles silvered mica capacitors 
destined for use in computers. Discs are stacked in the 
measuring jig until a bridge indicates that the value 
balances that of a highly accurate reference capacitor. 
The stacks are then clamped for further processing. 

slid into it. The lock is secured by passing its spring-loaded 
shackle through a hole in the top of the bracket. A hole in 
the base of the bracket gives access to the keyhole of the lock. 

[Simplex Electric Company Ltd. Australian Agents: National 
Agencies (Aust.) Pty. Ltd., 241 Pitt Street, Sydney, N.S.W.; 
Melbourne Airport, Essendon, Vic.; 57 James Street, Fortitude 
Valley, Brisbane, Qld.; 302 North Terrace, Adelaide, S.A.] 

Metal Sorting 

An instrument which can be used to detect different 
types of steel alloys and also to indicate whether steel bars 
and rods or components are too hard or too soft has been 
produced by Elcometer Instruments, Fairfield Road, Droylsden, 
Manchester, England. 

Called the Minitor metal sorter and measuring only 4£ 
by 2i by If inches, it is battery-powered and operated in con¬ 
junction with a separate 3in probe. There is also a hand coil 
which is more sensitive. 

The instrument is simple to operate. After switching on, 
either the probe or coil is placed on a standard bar or com¬ 
ponent and set by adjusting a switch. The instrument is then 
ready for use and any material or component which shows a 
reading substantially different from that of the standard sample 
is easily found. 

On checking for correct heat treatment, the instrument is 
set in the same way and a plus or minus reading indicates 
whether the material or component is too hard or too soft. 

Transistorised Switch 

A new transistorised high-speed switch, requiring absolutely 
no “setting-up” or “adjustment” throughout * its entire life, has 
been developed by The Marconi Company. This new solid-state 
switch has been designed to drive electro-mechanical equipment 
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Twelve-feet high paraboloid aerials are shown 
being mounted on the 620-feet high radio tower in 
London, Britain's tallest building. Constructed for 
Britain's G.P.O. organisation, the tower will form the 
hub of a communications network carrying telephone 
circuits and television across the country and to Europe. 

switch is included in the main body of the handle so there is 
absolutely no danger of accidental burns, a rather common risk 
if a blowlamp is used. 

“Hot tools often cause worry when they have to be put 
down, but the Pifco unit includes a trivet type of stand. This 
tool can be supplied for use anywhere in the world but the 
standard model is made for use on 230-250 volt A.C. mains.” 


Safer Gas Cylinders 

An invention that reduces the chances of an accident with 
cylinders of compressed gas is announced by the United King¬ 
dom Atomic Energy Authority. 

If the valve assembly on a normal gas, cylinder is accident¬ 
ally broken, the rush of escaping gas may turn the cylinder 
into a jet-propelled “missile,” or may cause a fire or an explo¬ 
sion. The new invention provides automatic sealing of the 
outlet from within the cylinder in the event of a broken valve. 

[All inquiries to the Patents Licensing Officer, U.K. Atomic 
Energy Authority, 11 Charles II Street, London, S.W.l, England.] 

Bacteria Recover Ores 

Bacteria may be used to extract copper and nickel from 
low-grade ores according to preliminary studies by Dr P. C. 
Tussell, of the University of British Columbia, Vancouver, British 
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and may be used as a plug-in replacement for the high-speed 
telegraph relays used in a wide range of telecommunications 
equipment today. 

This robust and reliable switch has many advantages over 
its mechanical counterpart that requires initial setting-up and 
regular maintenance. There are no moving contacts and there¬ 
fore no sparking and corrosion of contact faces. Severe humidity 
tests have proved that the switch will operate under heavy 
condensation conditions, while severe temperature variations and 
power supply variations also produced no significant effect on 
the performance. 

The switch has a glass-fibre cover and all connections are 
wired to a twelve-pin base of the type used by existing high-speed 
mechanical relays. There are two switches in each container and 
the inputs and outputs are electrically isolated from each other 
and from earth. 

Paint-stripper 

An electric paint-stripper which allows work to be done 
in corners and very confined spaces when necessary was one 
of the new British products reported on recently in the “New 
Ideas” program broadcast in the B.B.C. General Overseas Service. 
“It combines a hearting element with a stripping blade (2£ inches 
wide) in a conveniently shaped holder,” said reporter Basil 
Clarke. “The heating element runs from the ordinary mains 
and consumes only 250 watts—rather less than an electric kettle. 

“The user’s hand is completely protected from the hot part 
of the tool and a thumb-rest allows easy control. The on-off 


same uses, Newell pointed out, but it had already found wide 
sales in Britain because it was much more durable than enamel 
paints; also, it could easily be applied on top of other coatings, 
with the exception of emulsion paints. Another advantage was 
that, unlike many polyurethene paints for industrial purposes 
which had an unpleasant and lingering smell, Cockade was a 
“low odour” paint which completely lost its smell within 24 
hours. 

Equipment Covers 

A cheap and simple way of securing the cover of electrical 
equipment—or virtually any standard box—has been devised in 
Britain. 

The device consists of a metal bracket—fixed by two screws 
—which is so designed that an ordinary cylinder lock earn be 



















Famous STANDARD 
IRON. Quick-heating 
and time-tested 
dependability. 55/- 


MAKE YOUR CHOICE 


MINISCOPE for delicate 
soldering jobs. Weighs only 
l 3 / 4 ozs. 52/9 




SCOPE DE-LUXE features 
two-tone handle. 

Stainless barrel. 59/6 


SCOPE Soldering Irons guarantee quickest heating—highest efficiency— 
greatest value. 

Both Standard and De-Luxe models feature the SCOPE exclusive “SWITCH- 
RING,” no metal to metal contact to burn out, can operate from any point 
throughout 360° turn of the handle by using only light pressure. 

Now available NEW 12" BARREL extension Kit. 

The 12" barrel extension enables the standard SCOPE Iron to be converted 
to accommodate the longer barrel. 



SCOPE DE-LUXE Iron for the expert with re-usable 
plastic pouch-pack and set of spares. 59/6 


All SCOPE Irons are fully guaranteed 
when used with “National" 
transformers, the only transformers 
approved by SCOPE 
manufacturers for highest operating 
efficiency. 



ALL PRICES QUOTED ARE FOR IRONS COMPLETE WITH SPARE TIPS AND ELEMENTS. THE 
FULL GUARANTEE ONLY APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 


AUSTRALIAN & OVERSEAS AGENTS: ^ 

Wm. J. McLELLAN & CO. PTY. LTD. ={7 y}= 

THE CRESCENT, KINGSGROVE, N.S.W. 50-07? 1 


VICTORIA: 

A.E.E. CAPACITORS PTY. LTD. 

202 BELL STREET, PRESTON. 44-0491 


Other sales inquiries to: 

TASMANIA: W. P. MARTIN PTY. LTD. 

188 Collins Street, HOBART 

SOUTH AUSTRALIA: B. L. ANDREW & CO. LTD. 

102 Gilles Street, ADELAIDE 


N.Z.: H. W. CLARKE (N.Z.) LIMITED 
42-46 Cable Street, WELLINGTON, C.3 

HI.: H. W. CLARKE (N.Z.) LIMITED 
10 Teed Street, New Market, AUCKLAND, S.E.l 


WEST AUSTRALIA: I. W. HOLMAN & CO. 
249 James Street, PERTH 
QUEENSLAND: K. H. D0RE & SONS 
505-507 Boundary Street, BRISBANE 
ALSO TOWNSVILLE AND ROCKHAMPTON 
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SCIENTIFIC NEWS-coni. 


Columbia. The studies show that the bacteria can recover more 
than 80 per cent of the available metal from the ore. 

The bacteria, thiobacillus ferro-oxidans, change metal sul¬ 
phides into sulphates by the addition of oxygen. The sulphates 
can then be washed from the ore by water. The studies also 
show the possibility of using them or their relatives in the 
treatment of tin, silver and molybdenum. Plans for commercial 
use of the process aim at developing a strain of bacteria which 
can be sprinkled over the pile of ore at the mine. The leached 
sulphates would be dried and shipped for final refining. 

Travelling Wave Tube 

A new one-and-one-half-lb travelling wave tube providing 
a minimum of two watts CW and 60dB small signal gain in 
the frequency range 5,400 to 10,700 megacycles has been 
announced by Litton Industries Electron Tube division. 
Designated the Litton L-3957 TWT, this extremely rugged 
microwave tube is approximately 11 inches long. Its weight 
includes a heat sink mounting plate for conduction cooling. 

Outstanding features include simplicity of operation, an 
insulated helix for modulation purposes and only one high 
voltage, thus reducing power supply costs. [Further information 
is available from Marketing Department, Litton Industries 
Electron Tube division, 960 Industrial Road, San Carlos, Calif., 
U.S.A.] 

Brittle Ampoules 

Ampoules with brittle necks that snap off easily for instant 
use by doctors, veterinary surgeons and chemists are reported by 
R. Anrep, of 29 Rue Carnot, Suresnes, Seine, France. 

When the ampoule is made its neck is rubbed by the 
spinning edge of an aluminium disc to produce frictional heat 
and a chemical interchange between glass and aluminium that 
leads to the formation of a brittle area localised at a groove. 
The degree of interchange is controlled by the speed of the 
disc and excessive brittleness is cured by subsequent annealing. 

Proximity Switch 

Features of a transistorised proximity switch that was 
formerly valve-operated include more consistent performance and 
more accessible layout. Operation is stable within a wide tem¬ 
perature range. Thermal drift between 10 and 50 deg. C. is 
within plus or minus 0.1 picofarad. Anything can be sensed, 
provided the capacitance change it causes is more than 0.5 
picofarad. 

[Burndept Electronics Ltd. Australian 
agents: D. R. Johnston and Co. Pty., 335 
Queens Road, Melbourne, Vic.] 


Better Concrete 

Concrete which does not shrink as it 
sets and has a consistent compressive 
strength can be made, says S. Jystad, of 
12, Trakka, Slemdal, Norway, by adding 
a little aluminium powder to the wet 
cement. Following chemical reaction, it is 
stated, the aluminium liberates gas which 
expands the setting cement and prevents 
it from shrinking away from the aggregate. 
Reliable formulae have been worked out 
to indicate how much powder need be 
added, says Jystad. 


Storing Oil on Water 

Oil is stored on a bed of water in a method demonstrated 
by AB Malmo Flygindustri, of Nygatan 102, Trelleborg, Sweden. 
The system includes the use of bottomless tanks, made from 
glass fibre reinforced plastic, which can be placed in harbour 
basins, dams or anywhere the water is deep enough. Since oil 
does not mix with water and has a lower density, when it is 
pumped into the tanks from above the water level is pressed 
down. The transportable tanks, which will not corrode, are 
permanently filled with water or oil or both. They are delivered 
in parts and assembled on site. 

Signature Scramblers 

Scrambler devices to mix recorded signatures so that they 
cannot be forged are now available for chequebooks and credit 
cards. The legal signature is copied through the scrambler, 
which is a thick mass of parallel glass fibres with the ends 
displaced. This gives a signature pattern, consisting of mean¬ 
ingless lines and dots, which is photographed into the chequebook. 
It gives no indication of the appearance of the authentic signature. 

When the bank withdrawal is to be made, for instance, the 
pattern in the chequebook is placed at the other end of the 
scrambler. This then gives a picture of the signature which 
can be compared with that on the cheque. Bausch and Lomb, 
635 St. Paul Street, Rochester 2, New York, U.S.A., expects 
each bank to use a different scrambler pattern. 

Maps in Plastic 

Clear plastic covering can be applied continuously to maps 
or other documents up to five feet wide in a machine built by 
the General Binding Corporation of Northbrook, Illinois, U.S.A., 
for the United States Army. 

The map, sandwiched between two sheets of plastic, is 
passed between heated rolls and sealed at the rate of 10 feet 
per minute. General Binding says the machine is the largest 
portable one of its kind in the world. It carries two rolls of 
plastic, each 3,000 feet long. 

Speeds the Mail 

A unit which automatically segregates and grades mail at 
the rate of 30,000 letters an hour is to be installed in a British 
postal sorting office early next year. It has been developed 
after successful trials of prototypes in Britain and in Canada, 
and is a highly improved version of the first prototype built 
by the British Post Office several years ago. 

[Australian agents: Elliott Automation (Pty.) Ltd., Horsley 
Road, Milperra, N.S.W.] 


Photographed recently, on arrival 
in England, is the 13,000 ton cargo 
liner "American Racer/' Measuring 
544ft long and 75ft wide, and With 
a speed of 21 knots, the ship 
approaches the ultimate in central¬ 
ised control . From the bridge con¬ 
sole Capt. R. O'Paterson (top picture) 
can run the ship single-handed at 
sea . Alternative control engine and 
full monitoring is available to chief 
engineer Richard Roberts at the 
engine room console (lower left). 
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SPRAGUE 

the mark of reliability 


MINIATURE ELECTROLYTICS 



SOLID TANTALUM CAPACITORS 

Type 150D Tantalex Condensers are normal ex 


TYPE HD1 MINIATURE 
ALUMINIUM ELECTROLYTICS 


stock lines. These high reliability units find 
ever increasing use in today’s Industrial and 
Military electronics. 

CS13 fully approved Military versions of. the 
150D available at no extra cost. 4 case sizes 
cover a full range up to the maximum capa¬ 
cities per Voltage, as detailed below. 


6VW 

330 

MF 

Max. 50VW 

22 

MF Max. 

10VW 

220 

MF 

„ 60VW 

22 

MF „ 

15VW 

150 

MF 

„ 75VW 

15 

MF „ 

20VW 

100 

MF 

„ 100VW 

6.8 

MF „ 

35VW 

47 

MF 

„ 125VW 

2.2 

MF 


These are designed specially for today’s tran¬ 
sistorized electronics and feature completely 
welded joints between leads and foils. 

In electrolytic construction any pressure con¬ 
nections introduce aluminium oxide voltage 
barriers that cause unreliability at the fractional 
voltages used in many Transistor Circuits. 7 
case sizes cover the following maximum capa¬ 
cities for the various voltages. 


3 VW 1400 MF Max. 
6VW 1000 MF . 

12 VW 500 MF ,. 
18 VW 400 MF „ 
25 VW 250 MF „ 


30 VW 200 MF Max. 
50 VW 200 MF „ 
70 VW 75 MF „ 
100 VW 50 MF „ 
150 VW 30 MF „ 


The range of these ultra low leakage conden¬ 
sers is constantly being extended. Popular 
range ex stock. 


For full details contact Dept. R33 at your nearest Cannon Office 


CANNON ELECTRIC (AUSTRALIA) PTY. LTD. 

58 Cluden Street, Brighton East, S.6 (Melbourne) 

CANNON 

PLUGS 

REPRESENTED BY: 



NEW SOUTH WALES: Cannon Electric (Australia) Pty. Ltd., 5th Street, Kingsford-Smith Aerodrome, Mascot. 
SOUTH AUSTRALIA: Cannon Electric (Australia) Pty. Ltd., Commonwealth Aerodrome, Parafield. 

WESTERN AUSTRALIA: Athol M. Hill, 842 Hay Street, Perth. 

QUEENSLAND: C. A. Pearce & Co. Pty. Ltd., 3 Bowen Street, Brisbane. 

TASMANIA: H. M. Bamford & Sons Pty. Ltd., 228 Murray Street, Hobart, and 212 York Street, Launceston. 
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Writing on Hot Metals 

An indelible “pencil” for writing on 
metals while they are still red hot, so that 
they may be identified during production, 
has been patented by Coudurier Freres, 
of Chemin du Grand Verger, Chambery 
(Savoie), France. The “lead” contains un- 
burnable compounds and a heat-resistant 
dye, and the sheath is made of a meltable 
material such as plastic or tin. Several 
colours are available. 

Disc Brakes 

Ferodo of Chapel-en-le-Frith, Derbyshire, 
England, has developed a disc brake lining 
“which has been proved to be four times 
more durable, when used on a 3,750-mile 
proving run in Europe, than standard 
linings in common use today.” 

Full evaluation will take several weeks 
of investigations, it is stated, but the com¬ 
pany is already satisfied that it will be 
ready with an improved lining for the next 
series of British and European cars. 

Stops Plastic Sticking 

Ciba, of Basle, Switzerland, says it has 
developed a range of anti-static chemicals 
that prevents plastics and synthetic materials 
from sticking to machine parts during pro¬ 
cessing. The chemicals may be dissolved 
in the lubricating oil normally used. Con¬ 
ventional lubrication is affected only to a 
minor and wholly acceptable degree, it is 
claimed. 

Sticks to the Job 

Magnets built into the sides of a square 
spirit level hold it close to the work when 
used to set up plumbing, metal fence posts, 
curtain rods or household appliances. 
Made by the Piggyback Level Co. of 
Lebanon, New Jersey, U.S.A., it sells for 



From Ballantine Laboratories Boon- 
toni, N.J., comes this high accuracy 
voltmeter/ohmmeter.. DC ranges are 
to ±7 7 00 volts and resistance to 
5000 megohms. AC ranges are to 
350 volts at 700MC or to 35 volts 
at l,000MC. (Sylvan Ginsbury Ltd., 
72 West 45th St, New York, N.Y.) 


1.95 dollars. The user merely sticks the 
level to the structure being erected and he 
then has both hands free to carry out 
adjustments. 

Powdered Sulphuric Acid 

A process for converting sulphuric acid 
into a fine, grey, free-flowing powder has 
been developed by the Helmer Chemical 
Company, Calgary, Alberta, Canada. It 
is easy and safe to handle. Details of how 
it is done have not so far been revealed, 
and patent applications have been made 
in many countries. 

Uses so far include its incorporation into 
the mud used in the drilling for oil and 
gas. In commercial air-conditioning the 
powder will reduce alkalinity. The develop¬ 
ing company believes that there are uses 
in pH control for many industries. 

Stops Lorries 

An emergency braking device which, it 
is claimed, will stop lorries from running 
away when their brakes have failed, can 
be controlled from the dashboard by a 
simple push-button. The designer, 
Mecanique Automatique Moderne S.A., of 
19 Rue du Gaz, Kain Lez Tournai, Bel¬ 
gium, says that the control starts a motor 
that jams a steel plate at an angle in front 
of the rear wheels. Accidental application 
is guarded against. 

Boat Speed Indicator 

An American manufacturer has just in¬ 
troduced a small boat speed indicator which 
costs 4.95 dollars. It consists of a trans¬ 
parent tube with one end closed and a 
small hole in the other. Dipped into the 
water from the moving boat, the pressure 
pushes the water up in the tube, the height 
showing the speed of the boat. Waukegan 
Boating Products of 2,816 Washington 
Street, Waukegan, Illinois^ says it will 
measure speeds up to 35 miles an hour. 

Masonry Studs 

Studs which expand and anchor them¬ 
selves in holes in masonry are now avail¬ 
able from the Phillips Drill Co., of Michi¬ 
gan City, Indiana, U.S.A. The. end of the 
stud which goes into the hole is drilled and 
split. Before it is inserted, a steel cone 
goes into the hole, point outward. The 
hole in the end of the stud fits over the 
cone. When the stud is hammered home 
the cone expands it to grip the sides of 
the hole. 

Welding Outfits 

Small, lightweight welding outfits which 
have been designed for both industrial 
uses and do-it-yourself enthusiasts have 
been put on the market by Esab, Box 850, 
Goteborg, Sweden. They are intended for 
the welding of light metals mainly and are 
contained in polythene carrying cases. 
Each kit weighs 441b and measures 91 by 
11 by 15 inches. 


Foam - in - place 
flexible polyure¬ 
thane has rec¬ 
ently been re¬ 
leased by Emerson 
and Cuming Inc. 
At right, being 
poured; centre, 
foaming; left, 
after removal 
from mold. Cured 
density is 3 to 4 
lbs per cubic foot. 
(In Australia, W m. 
J. McLellan and 
Co. Pty. Ltd.) 



ECCOFOAM 



SPEAKER 

SYSTEMS 


8 SYSTEMS 


Your choice of Column, Rectangu¬ 
lar or Slim-line Cabinets fitted 
with:— 

Goodmans Axiette 8" Speaker. 

£27.9.6 

Goodmans Twin Axiette 8” 

Speaker . £29.6.6 

Goodmans Tri Axiette 8” Speaker. 

£35.9.0 


10 " SYSTEMS 


Your choice of Rectangular or 
Slim-line Cabinet fitted with:— 

Goodmans Axiom 10" Speaker. 

£33.5.0 

Goodmans Twin Axiom 10" 

Speaker . £35.6.0 

Goodmans Tri Axiom 10" Speaker. 

£42.2.6 


12 " SYSTEMS 


Your choice of Rectangular or 
Slim-line Cabinet fitted with Good- 
mans ARU 172 with:— 

Goodmans Axiom 201 Speaker. 

£56.6.9 

Goodmans Axiom 301 Speaker. 

£67.17.0 

Goodmans Tri Axiom 212C 

Speaker . £67.13.3 

Goodmans Tri Axiom 612C 
Speaker . £78.2.3 


12" Multi-Speaker Systems 


Your choice of Rectangular or 
Semi-Corner Cabinet fitted with 
Goodmans ARU 172 with:— 

1 Goodmans Audiom 51 Bass 
Speaker. 

1 Goodmans Midax 650 Mid 
Range Speaker. 

1 Goodmans Trebax 100 Tweeter. 

1 Goodmans X0950/5000 Cross¬ 
over. 

2 Goodmans Attenuators. 

£117.17.9 

As above, but with Goodmans 
Audiom 61 Bass Speaker. 
£131.4.0 


Goodmans Maxim System 


“Hi-Fi Sound in Miniature”; size 
101" high, 5i" wide, 7i" deep; 
Frequency range 45-20,000 c.p.s.; 
Power handling 8 watts. £44/10/- 



FulI technical information & illustrations on request. 

UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney 
Telephones: 28.3718, 28.3926 

OPEN SATURDAY MORNINGS 
Sydney's leading High-Fidelity Specialists 
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The Nature of 

NOISE... 


As part of our recent investiga¬ 
tions into loudspeaker systems, we 
developed a simple transistorised 
audio noise signal generator which 
has an output sufficiently "white" 
for most practical tests and meas¬ 
urements. As the instrument may 
be of interest to readers, we pres¬ 
ent in this article a description of 
it, along with a general discus¬ 
sion of audio noise, its properties 
and uses. 



...and an audio noise generator 

to the articles of September and October, in their frequency characteristics. They 
1963, the latter article giving details of tend to have more of certain frequencies 


than others. It is for this reason that 
the concept of “whiteness” is used in 
describing noise. 

The term “whiteness” is used by 
analogy with the white light of optics, 
which ideally consists of all the visible 


RF noise generator designs. 

In the present article, we shall be 

W ttcv T i i • h.u concerned mainly with those aspects of 

HEN people speak of noise, they no j se w hj c h CO ncem the fields of audio 

often simply mean surprising, un- anc j acoustics, although the concepts of 

pleasant or irritating sounds such as no j se presented in the first part of the - - — — — - 

a late-night party in the house next art i c i e are equally applicable to noise wave lengths. Thus pure “white noise,” 

door, a dripping tap, the squeal of s j gna i s j n general. Thus the discussion by definition, contains all frequencies 

brakes or the faintly musical (?) dis- may Q f interest even to those not within the range under consideration— 
tortion emitted by many transistor directly concerned with the audio or with no particular frequency present to 

radios. When the term is used in elec- acous tics fields. a greater degree than any other, 

tronics, however, it has a somewhat T , More rigorously, white noise may be 

different, ntbei, rel.ted, connotation. sjg ” fy ' h fj"»” p”, tail’. 0 , «»* - f»g • ~ .«*• 

& 3 v power-to-bandwidth ratio. This simply 


bij Jamieson Rowe 


means that if we measure the electrical 
or acoustical noise power present in a 
given small frequency bandwidth, the 
power level will be constant irrespective 
of where the small bandwidth is situated 
in the frequency band under considera¬ 
tion. 

Thus if we have a noise signal which 
is “white” over the audio range (say, 
from 20cps to 20KC), we could measure 
the power present in a band, say lOcps 
wide, and find that the power measured 


In electronics, the term is used to 
refer to signals of no specific periodicity 
—no particular frequency. The concept 
of noise in electronics is not limited 
to the audio and acoustics fields, but 

extends virtually throughout the whole r . , A .. , , . . , 

of electronics, because it happens that frequency (pitch), or the electrical 
virtually all electronic circuits and !ip als which correspond to the sounds, 
devices generate noise whether we like Thus electrical noise fed to a loud- 
it or not. In many fields the study of speaker will result m the production of 
noise and its reduction is a most import- audible noise, and conversely audible 
ant subject. noise applied to a microphone will result 

For instance, in radio communica- jj 1 *be generation of electrical noise. _ _ _ _ _ _ 

tions it is necessary to design the tuner Electrical noise can also be generated was constant, no matter where we 
section of receivers so that it generates by circuits themselves, as we have se i e cted the lOcps band. There would 
as little noise as possible, because such already mentioned. b e j us t as muc h power present in the 

noise adds to and tends to mask the Now, although noise is defined as frequency band 20-30cps as in the band 
small signals handled by the tuner. For signals of a non-specific periodicity, 600-6lOcps, the band 4,000-4,0lOcps or 
a more detailed discussion of the RF most commonly encountered noises and the band 19,990-20,OOOcps. All fre- 
aspects of noise, readers are referred noise signals are not completely uniform quencies are thus equally represented. 

Few natural sounds or signals 
approach whiteness in their frequency 
distribution, as we mentioned above. 
Possibly the nearest thing to a white 
noise sound is the deafening roar-hiss 
which one experiences standing along¬ 
side a railway locomotive which is 
“letting off steam.” Most other natural 
noise sounds and signals are “off-white” 
in that they have some frequencies in 
greater measure than others. 

In fact, it is hard to produce either 
acoustic or electrical noise which is 
white over more than a limited fre¬ 
quency range. Thus one does not refer 
to white noise in general, but to noise 
which is white over a given frequency 
band. Figure 1 shows the frequency plot 
of an ideal noise signal which is vir¬ 
tually white over the 20-20,OOOcps audio 
spectrum; this may help in visualising 
the concept which we have been dis¬ 
cussing. 

The plot represents a graph of the 
noise power (represented by the RMS 
voltage), as measured over the band with 
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the aid of a narrow-band, constant- 
bandwidth filter. If a series of filters 
having constant PERCENTAGE band¬ 
width were used in measuring the power 
over the band, in place of the filter 
having a constant ACTUAL bandwidth 
,(say lOcps, as above), the plot would 
not be horizontal but would rise with 
frequency at a rate of 3dB per octave. 

Thus measurements made with the 
familiar 1/3 octave filters will show 
white noise as having an apparent power 
or RMS level which rises with frequency 
at a 3dB/octave rate, as 1/3 octave 
filters are by definition constant per¬ 
centage bandwidth filters. 

Fairly obviously, there will be more 
power passed by the filter used to is- 
spect the upper third of the 10KC- 
20KC octave than will be passed by 
that used to inspect the centre third of 
the same octave, and so on, because 
each 1/3 octave (and octave) represents 
a greater absolute bandwidth than its 
predecessor. The dashed line in figure 
1 shows the sort of plot produced when 


Fewer and fewer members of the popula¬ 
tion have the characteristic to an extent 
either very much greater or very much 
less than the mean. 

To illustrate this, consider the charac¬ 
teristics of height or weight in adult 
humans, which characteristics are ap¬ 
proximately normally distributed. Most 
individuals have a height and weight 
which are near or almost equal to the 
mean of these characteristics, while 
fewer and fewer individuals may be 
found who deviate markedly up or down 
from the mean; one doesn’t find too 
many people 10 feet high or 30 stone 
in weight, nor does one find very many 
individuals 1 foot high or weighing 3 
pounds. 

Thus as the curve of figure 2 suggests, 
the further one departs from the mean 
of a normally distributed characteristic, 
the lower the frequency or density of 
occurrence. The normal distribution (also 
called the Gaussian distribution) may 
be described by the expression shown, 
where the symbol sigma is used to 



Fig. 2 NORMAL OR GAUSSIAN DENSITY DISTRIBUTION 


signify the STANDARD DEVIATION 
of the distribution. 

By definition the standard deviation is 
the range in amplitude of the character¬ 
istic concerned through which one must 
deviate in both directions from the mean 
to encompass 68 per cent of the popula¬ 
tion. Thus the shaded area of the graph 
in figure 2, between the dotted lines at 
plus and minus one standard deviation 
from the mean amplitude, represents 
68 per cent of the total area under the 
curve, as the total area represents the 
total population. 

AMPLITUDE DEVIATION 

One of the properties of the standard 
deviation of a distribution is that it re¬ 
presents the root-mean-square (RMS) 
amplitude deviation about the mean — it 
is a measure of the DISPERSION of 
the characteristic concerned, for the 
population concerned. Thus for adult 
humans there will be an RMS deviation 
about the mean height for the 
population, giving a measure of the vari¬ 
ation in height throughout the popula¬ 
tion, and given by the standard devia¬ 
tion of the distribution of individual 
heights. 

The fact that normally distributed ran¬ 
dom quantities of all types can 
be assigned an RMS value describing 
their variation from their mean value is 
most important from the electronics 
viewpoint, for as we shall see in a 
moment it means that such things as 
normally distributed random noise can 
be given an RMS value which is directly 
comparable with the RMS values which 
we give to the usual sinewave signals. 
But before we pass back to the applica¬ 
tion of these concepts to noise signals, 
there is one more point which should be 
noted. 

This is that in a population described 
by the normal curve of figure 2, if we 
pick any member of the population at 


such constant percentage bandwidth fil¬ 
ters are used to analyse white noise. 

A second characteristic of noise, which 
is quite different from but often con¬ 
fused with the whiteness of its frequency 
spectrum is its amplitude density dis¬ 
tribution or RANDOMNESS. This re¬ 
fers to the range and occurrence of in¬ 
stantaneous amplitudes possessed by the 
noise. 

The concept of randomness and am¬ 
plitude density distribution is a somewhat 
abstract one which comes from the field 
of statistics. However, the very brief 
explanation which follows should give 
a rough idea of its implications. 

FREQUENCY OF OCCURENCE 

A property or characteristic possessed 
in varying degree by the members of 
a group, class or POPULATION of 
people or objects is said to be “normally 
distributed” in that population when the 
frequency or density of occurrence of 
the various gradations of the characteris¬ 
tic may be represented by the curve of 
figure 2. (Note that the meaning of 
“frequency” here has nothing to do with 
periodicity—it refers to the number.of 
members of the population possessing 
the characteristic to the degrees con¬ 
cerned.) 

The bell-shape of the curve implies 
that most members of the population 
possess the characteristic to the average 
or MEAN extent, or near to that extent. 
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The audio noise generator described later in this article. It uses four 
transistors to generate a noise which is substantially white over the audio 
spectrum. A sample oscillogram of its output is seen at the top of the 

preceding page. 
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“M” SERIES PRECISION SOLDERING TOOLS 


ADCOLA PRODUCTS PTY. LTD., 12 CHURCHILL STREET, MONT ALBERT, MELBOURNE, VICTORIA. TELEPHONE 88-4351. 



N S W GEORGE BROWN & CO PTY. LTD. 29 5877. ELECTRONIC PARTS PTY. LTD. 56 0425. 


GENERAL ACCESSORIES* PTY. LTD. 73 0211. GEORGE KENT (AUSTRALIA) PTY. LTD. 67 0361 


VISTA DISTRIBUTING SERVICES. 61 4908. MARTIN DE LAUNAY PTY. LTD; 29 5834. 


LAWRENCE & HANSON ELECTRICAL PTY. LTD. 69 4041. NEWCASTLE 61 5573. WAGGA 4224. 


PAUL'S (MERCHANTS) PTY. LTD. 61 6392. RADIO DESPATCH SERVICE 61 1876. 


REG. ROSE & CO. PTY. LTD. 29 1851. W. G. WATSON & CO. PTY. LTD. 29 5631. NEWCASTLE 61 4961 


VIC. ELECTRONIC DEVELOPMENTS PTY. LTD. 63 3596. GENERAL ACCESSORIES PTY. LTD. 69 0300. 


HOMECRAFTS PTY. LTD.. 32 3711. J. H. MAGRATH ft CO. 32 3721 


RADIO PARTS PTY. LTD. 30 1251. WARBURTON FRANKl (MEL.) PTY. LTD. 69 0151, 


T H. MARTIN PTY. LTD. 2 1785 BATTEN S ELECTRICAL PTY LTD. 5 3936. SOUTHPORT 2 1685. 


CHANDLERS PTY. LTD. 31 0341. JAMES CROKER & SONS, MACKAY. A E. HARROLD PTY. LTD. 31 3081 


LAWRENCE & HANSON ELECTRICAL (QUEENSLAND) LTD. 2 1151. CAIRNS 3739. TOOWOOMBA. T’VILLE. 


GENERAL ACCESSORIES PTY. 


B. MARTIN PTY. LTD. CAIRNS. INNISFAIL. 


C. A. PEARCE & CO. PTY. LTD. 2 3201. TRACKSON BROTHERS PTY. LTD. 2 2804. WYPER 


BROTHERS LTD. 5 3219 BUNDA8ERG. 


S.A. F. R. MAYFIELD LTD. 8 4131. GENERAL ACCESSORIES PTY. LTD. 23 4022. T.V. CENTRE LTD. 65 7651 


TAS CHARLES DAVIS (WHOLESALE; PTY. LTD. HOBART 3 3121. W. & G. GENDERS PTY. LTD. LAUN. 2 2231. 


HOMECRAFTS-TASMANIA HOBART 2 2711. LAWRENCE & HANSON ELECTRICAL PTY. LTD. HOBART 2 7464. LAUN. 2 2683. 


C L. SEDUNARY & CO. 21 6607. CARLYLE & CO. (1959) PTY. LTD. 21 9331. GENERAL ACCESSORIES PTY. LTD. 21 2501 


LAWRENCE & HANSON El ECTRICAL (N.T.) PT V . LTD. DARWIN 3727. 
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random we cannot predict with certainty 
the degree which that member 
will possess the characteristic concerned. 
All we can say, using the normal curve 
as a basis, is that there is a 68 per 
cent probability that the member will 
possess the characteristic to a degree not 
deviating from the population mean by 
more than one standard deviation in 
either direction; further there is an even 
greater probability that the degree of 
possession will differ from the mean by 
no more than two standard deviations 
either way, and so on. 

In other words, while we can never 
predict with absolute certainty the 
amount of the characteristic possessed 
by each of a series of members chosen 
from the population at random, we can 
use the normal distribution curve to 
make range predictions which have a 
certain known probability of being cor¬ 
rect — i.e., they will be correct in a 
known proportion of cases. The curve is 
thus said to be a probability curve when 
one is concerned with random sampling 
of the population concerned. 

To return to the topic of noise, we 
are now able to define what is meant 
by the term “random noise.” This is 
defined as noise whose instantaneous 
amplitude is quite randomly varying and 
therefore unpredictable, but which fol¬ 
lows on a long-term basis the normal 
density or frequency distribution and 
thus has various features regarding which 
we can speculate with a certain known 
probability of being correct. 

In most circumstances, random noise 
is taken to have a mean ampli¬ 
tude of zero — in other words, we 
regard noise as being an AC signal, 
whether or not it happens to be accom- 


4 X QC70 ,OC71 


SWITCH 
ON POT 



The circuit for the transistor audio noise generator, revealing its simplicity. 
An emitter-follower transistor amplifies its own leakage current noise, and 
is followed by three further amplifier stages. Maximum output voltage is 
about 300mV RMS. The frequency spectrum of the output noise is shown 
in the diaaram below. 


cent of the time the instantaneous ampli¬ 
tude will lie between plus and minus 
one standard deviation, and so on. This 
might represent a range of between plus 
and minus two volts, for instance. 

We can say that instantaneous ampli¬ 
tudes of greater than about three stand¬ 
ard deviations in either polarity will be 
quite rare — in fact they will occur 
only about 0.1 per cent of the time. On 
the other hand, amplitudes of less than 
say half a standard deviation in either 
polarity will occur very frequently — 
roughly 38 per cent of the time, in fact. 

And as was mentioned before, the 
standard deviation of the distribution 
represents the RMS amplitude deviation 



AVERAGE FREQUENCY SPECTRUM OF TRANSISTOR NOISE GENERATOR 


panied by a DC component, such as the 
plate current of a valve. Thus if figure 2 
is used to represent the amplitude dis¬ 
tribution of a random noise signal, the 
centre ordinate represents zero power (or 
voltage, or current) while the right-hand 
and left-hand portions of the distribution 
can represent positive and negative polar¬ 
ity signals respectively. 

While the amplitude (and polarity) of 
the noise signal at any particular in¬ 
stant cannot be predicted with certainty, 
it can be predicted to lie within a certain 
range with a known probability, which 
is given as before by the normal curve 
of figure 2. Thus we know that 68 per 


of the characteristic (power, voltage, etc.) 
about the mean — and in this case, 
the mean is zero. In other words, all 
we need do to find the standard devia¬ 
tion is measure the noise with a pow f er, 
voltage or sound amplitude meter which 
indicates the RMS value of the signal. 

Incidentally, if it seems strange that 
the noise can have a mean value of zero 
but still have a definite and non-zero 
RMS value, compare it with normal sine- 
wave AC signals. These also have a mean 
value of zero—they have just as many 
positive half - cycles as negative half¬ 
cycles—but they have a definite RMS 
value, which is a measure of their energy 
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content. Noise is no different in this 
respect from a periodic AC signal. 

The two characteristics of noise which 
we have looked at thus far in our dis¬ 
cussion — its frequency spectrum or 
whiteness, and its amplitude density dis¬ 
tribution or randomness—are, in fact, 
the only two characteristics which we 
need to describe noise signals. They are 
the equivalent in noise measurement to 
the frequency and amplitude values by 
which we define normal sine-wave signals 
or any other periodic signals, and they 
are required because noise is obviously 
undefinable in terms of a single 
fequency or amplitude measure. 

Actually, the method of definition of a 
signal by means of a frequency spectrum 
and an amplitude/density distribution is 
just as applicable to periodic signals as 
it is to noise; It is, in fact, the most 
general way of defining any signal. How¬ 
ever, we do not normally bother to 
define periodic signals in this fashion 
because in their case it is easy to be 
more specific. 

DESCRIPTIVE TERMS 

In other words, when we talk, about 
noise signals we must describe them, in 
terms of their whiteness or lack of white¬ 
ness (and the frequency range over which 
this is considered) and in terms of their 
randomness or otherwise over a certain 
amplitude range of interest. And if a 
noise happens to be random or suffi¬ 
ciently close to random to be consider¬ 
ed as such, we can assign it an RMS 
amplitude or power value which, in many 
respects, is comparable with the RMS 
values associated with normal periodic 
signals. 

One final point should be mentioned 
before we pass to a discussion of the 
uses of noise. This is that there are no 
noises or noise signals, natural or inten¬ 
tionally generated, which are completely 
random, just as there are no examples 
of a noise which is completely white. 
The two concepts are idealisations. How¬ 
ever, both natural and and intentionally 
generated noise signals MAY be random¬ 
ly distributed over a certain amplitude 
range, just as both types of noise may 
be white over a certain frequency range. 

Because noise is in effect a multi¬ 
frequency and varying-amplitude signal, 
it can be very useful in various audio 
and acoustical tests and measurements. 
The following very brief survey of some 
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University 


This instrument is designed to provide a simple and convenient means of testing at a potential of 500 
volts, insulation resistance of electrical appliances, equipment and wiring, and checking leakage paths in 
motors, transformers, capacitors, insulating material, etc. 

It is battery operated, using a 9 volt dry cell (Eveready type 2362, or equivalent) of a type which is 
readily available, and used universally in modern miniature transistor radio receivers. 

The exceptionally low battery drain during normal operation means long term service, without the neces¬ 
sity of a battery change. Battery failure is indicated when the potentiometer adjustment knob will not bring 
the meter pointer to full scale reading. 

"Unimeg" incorporates the use of the Model W4 meter 4" square, heavy duty acrylic case, with clear 
open face, easily readable mirror-backed scale, of 3^" in length. 

The instrument is housed in a hard rubber moulded case measuring 6^" x 4^" x 3" depth, weight 41b, 
sturdy and unbreakable, yet with sufficient resiliency to withstand hard shocks. The front protruding hood 
of the rubber case fully protects the meter face from damage. 

Test leads permanently fixed may be conveniently stowed away in the plastic holder on the carrying strap 
for portability. The leads are terminated with neoprene-shrouded alligator clips. These shrouds minimise the 
possibility of the operator receiving a shock (non-lethal) should he inadvertently press the switch while connecting 
fhe clips to the circuit. 

RANGE* .25 to 50 megohms at 500 volts test potential, with centre scale at 3.5 megohms. 

TRADE PRICE The "Unimeg" is quick ond simple to use 

II US 1 i/o | "Short" the test leads, press the push switch, and adjust the 

potentiometer, to indicate full scale on the meter. 

Note: (The 500 volt potential is present only when switch 
is depressed.) 

2. Connect test leads to circuit under test, and press push 
switch. 

3. Read resistance directly off scale. 

Solid leather carrying case, with combined shoulder and hand 
strap, available as an extra. 


(A UNIT OF INSTROL) 


106 BELMORE RD., RIVERWOOD, N.S.W. 

Telephones: 53-8758, 53-0644 (5 lines) 

Telegraphic Address: "Raquip", Sydney 


REPRESENTATIVES: 

W.A.: Atkins (WA) Ltd. 

894 Hay Sreet, Perth, W.A. 

S.A.: 


QLD.: Keith Percy & Co. Pty. Ltd., 

Box 1478V, G.P.O., Brisbane 

n x 9 ld - 

r , roc m er ' A i . .j TAS.: W. P. Martin and Company, 
52 Gawler Place, Adelaide, | 88 Collins Street, Hobart. 

And 134 Cambridge Street, 
Launceston. I6FP.6I 
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S.A, 


Offer You 

"UNIMEG" 
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of the uses of noise should make this 
apparent. 

As a noise which is both random and 
white over the audio spectrum makes a 
very good substitute for the “average” 
musical program, it provides a con¬ 
venient and realistic test signal for mak¬ 
ing such measurements as reverberation 
time and wall absorption coefficients in 
rooms and halls. Workers in acoustics 
have developed a number of techniques 
whereby such measurements may be car¬ 
ried out using random white noise. 

White noise (with less emphasis on 
randomness) may be used as a test signal 
for the measurement of frequency re¬ 
sponse of microphones, speakers, ampli¬ 
fiers, filters and transmission lines. With 
the noise fed to the device under test, 
the response may be measured by using 
a tuneable narrow-band filter and an 
RMS-reading voltmeter (together with a 
microphone in the case of speaker res¬ 
ponse tests) connected to the output of 
the device. Many automatic response 
curve plotters utilise white noise in this 
fashion. 

CROSS-TALK 

Noise which is white and preferably 
random is also used for obtaining chan¬ 
nel cross-talk and distortion measure¬ 
ments which may be regarded in some 
respects as more realistic than the usual 
tests of cross-talk and distortion carried 
out using one, or at most two sine-wave 
signals. 

In the case of telephone systems and 
stereo recording systems, for instance, a 
channel cross - talk figure taken using 
white noise as the test signal gives a 
more accurate indication of the degree of 
cross-talk which will occur with normal 
speech or music signals than a figure 
taken using sine-wave test signals. The 
white noise signal is a much closer ap¬ 
proximation to the frequency spectrum 
and random amplitude distribution of 
speech and music. 

In the same way, a distortion figure 
obtained using white noise is a more 
accurate measure of the behaviour of a 
piece of equipment when handling speech 
and music than the usual figures of 
simple harmonic and intermodulation 
distortion obtained using sine wave 
signals. 

Incidentally, to measure distortion 
using white noise one passes noise which 
has a filtered-out “slot” in its spectrum 
through the device under test, and then 
measures the degree to which the “slot” 
has been “filled up” with the products 
of distortion. The figure obtained is an 
all-embracing one, as it is in effect the 
sum of a great many harmonics and 
sum/difference distortion products. 

An interesting use for white noise 
—not necessarily random—^is in the 
adjustment of tape recorder meads for 
correct azimuth (adjusting the gap to be 
at right-angles to the direction of tape 
travel). Usually a machine is standard¬ 
ised for azimuth by first setting the 
playback head with a standard test tape, 
and then altering the other heads to 
suit the playback head. 

If a test alignment tape having a 
single high-frequency tone is used for 
azimuth setting, it is possible to set the 
azimuth incorrectly — the setting may 
correspond to optimum response at only 
the frequency concerned, and not for the 
rest of the spectrum. But if a white 
noise test tape is used, the effects of 
such “subsidiary peaks” are cancelled out, 
and jt is quite a simple matter to set 
the head for correct azimuth at all 



A view of the rear of the noise generator front panel, showing the wiring. 
The circuitry is quite non-critical, and wiring changes may be made without 
prejudicing performance. A sheet metal case may be used in place of the 

cast box if desired. 

frequencies by ear. One simply listens white or filtered is often used as the 
to the output, and adjusts for a maximum driving signal for vibration tests because 
of “hiss” in the sound. it simulates the sort of vibrations and 

In the testing of electronic variations in vibration that the equip- 
and mechanical equipment for reliability ment will receive in use. It is much 
and ruggedness, random noise which is more realistic than sine-wave testing, as 


FIBREGLASS HEATING TAPIS ————— 

E LECTRIC heating tapes are serving all sorts of useful purposes in industry 
and the home today. A report broadcast recently in the B.B.C. General 
l Overseas Service “New Ideas” program described a new variety produced by 
!; a Manchester firm in which resistance wires are embedded in woven fibre- 
z glass tape so that the whole thing is very flexible yet rigid enough to be self- 
J| supporting. 

j! ‘The tapes are made in lengths of up to 100 feet and each may have 
J up to six completely separate heating elements running side by side,” explained 
| the reporter. “As these can be used in series, in parallel or independently, 
z the heat can be very accurately controlled by suitable switching. The most 
Jj powerful will give a surface temperature of up to 200 degrees centigrade. In 
jl the home the obvious use is for preventing pipes becoming frozen, but a 
(I rather unusual application is a special tape made for fitting in wardrobes to 
i| keep clothes aired in damp climates.” 



CHANGE OF ADDRESS: 


R. H. Cunningham Pty. Ltd. have moved to 
64 ALFRED ST., MILSON'S POINT, N.S.W. 
(opposite Milson's Point railway station) 


NEW TELEPHONE NUMBERS: 

929-9723, 92-7586, 92-4699 

Australian Representatives for SELOSO 
equipment, including the N26I5/B front-end 
kit used in the R, TV & H "Communications Eight" 
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white noise is able to excite all the 
modes and frequencies of vibration pos¬ 
sessed by the equipment. 

Perhaps a rather more trivial use for 
white noise is in making sound effects 
for stage plays, radio serials and films, 
where it can be used to simulate escap¬ 
ing steam or gas, and noisy telephone 
and radio messages. Suitably modulated 
with shaped low-frequency signals, it can 
be used to simulate traffic noises, the 
sea or a railway locomotive. 

A use which is associated with the 
latter but perhaps less “trivial” is in the 
synthesis of the sound of musical instru¬ 
ments. Modulated with suitably shaped 
pulses, it can add realistic “chiff” to 
synthesised pipe-organ tones or convinc¬ 
ing “piff” to flute tones, or simulate 
the cymbals directly. 

And finally, to touch on the applica¬ 
tion which actually produced this article 
and the noise generator which we arc 
about to describe, white noise is very 
useful simply as a means of subjectively 
comparing audio and speaker systems by 
ear for tonal colouration. White noise fed 
in turn to systems arranged side-by-side 
for the usual “A-B” test quickly makes 
colouration differences apparent as a dis- 
cernable change in the sound of the 
noise. 

In effect, the noise permits one to 
perform a “mental sweep” over the 
frequency spectrum of the system output, 
to note any peaks or troughs. This can 
of course be done using normal musical 
program material, but it usually takes a 
lot longer using music—even for 
experienced listeners. 

The noise generator which is pictured 
was made up principally for the last- 
named application. However, it would be 
equally suitable for sound-effect and 
music synthesis work, and for any of 
the other applications mentioned which 
do not require the noise to be truly 
random or white within more than plus 
or minus 3dB or so over the 20-20,000 
cps range. 

The actual spectrum of the prototype 
generator is shown in figure 3. 
The curve is a long-term average plot, 
obtained by superimposing a number of 
curves which were taken on an auto¬ 
matic spectrum analyser—through the 
co-operation of one of the larger speaker 
manufacturers. 

SUBSTANTIALLY RANDOM 

The maximum R.M.S. output voltage 
obtainable is approximately 300mV, 
with peaks of about 3 standard devia¬ 
tions (900mV). We have not been able 
to perform an analysis of the amplitude 
density distribution of the output to 
determine its randomness or otherwise, 
as this requires quite elaborate equip¬ 
ment. 

As judged by the oscillograms which 
we have taken of the noise output, one 
of which is shown, it would appear that 
the noise is random enough for many 
applications. Actually, there is a theo¬ 
retical reason why the amplitude density 
distribution of the output will be skewed 
(“lop-sided”) rather than normal, but this 
will probably not concern most users. 
For many applications the randomness 
or otherwise of the noise will be un¬ 
important. 

As may be seen from the circuit, the 
noise generator is a very simple device. 
It is simply a transistor in the emitter- 
follower configuration but with open- 
circuited base, followed by a three-stage 
amplifier. The final stage of the amplifier 


As announced last month, we are 
planning to change the name of 
this Journal from "Radio, Television 
and Hobbies" to the more appropri¬ 
ate title "ELECTRONICS Aus¬ 
tralia." The change will take 
place with the April issue; 
this coincides with the change in 
volume and will obviate difficulties 
for readers who bind their copies. 
The present numbering will con¬ 
tinue, so that the April issue will 
be designated as "ELECTRONICS 
Australia." Volume 27, No. 1. 



is a normal emitter follower used to pro¬ 
vide a low impedance output. 


The open-circuited-base emitter-fol¬ 
lower in effect amplifies its own leakage 
current noise, and two voltage amplifier 
stages are sufficient to bring the resultant 
noise output up to a useable level. Low- 
cost general-purpose audio transistors are 
used in all four positions — and this is 
one project where the transistors may 
be as noisy as you like. 

Before settling for this final circuit, 
incidentally, we tried a number of other 
ideas — such as zener diodes, silicon 
diodes, neon bulbs, etc. Of these the 
neon bulbs seemed most promising in 


terms of noise output, but the provision 
of supply voltage presented problems. 
The transistor circuit finally selected not 
only solves the supply voltage problem, 
but also delivers more noise output. 

As may be seen in the photographs, 
the prototype generator was built up in 
a small cast aluminium box. A small 
pressed steel box would of course be 
equally suitable. 

There is little wiring, and it is quite 
non-critical. We supported the transis¬ 
tors and most of the minor components 
on two miniature 8-lug tagstrips, with 
the lOOuF capacitor and 22K resistor 
associated with the output circuit sup¬ 
ported between the pot and the output 
socket. 

We used a switch-pot to allow the 
battery to be disconnected when the 
generator is not required. The battery 
is a miniature 9V type and is secured 
bv means of a small clamp cut from 
scrap aluminium sheet. Current con¬ 
sumption approximately 2mA. 

When the unit is switched on, it will 
be found that it takes some 30 seconds 
or so for the output to appear. This 
“warm-up” is principally the time taken 
for the first coupling capacitor to reach 
its operating charge level, and is quite 
normal — do not throw the unit away 
in premature disgust, or start attacking 
it in search of a fault! 
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RECEIVER “FRONT ENDS” 

... and the coils they involve 


While many constructors of DX receivers are only too happy to s+art 
out with a prefabricated and prealigned front-end, there are those 
who, for one reason or another, stick to traditional roll-your-own 
plug-in-coil approach. To all such this article will be a boon because it 
wraps up, in very precise fashion, the attendant problems of how many 
turns on what size former. 


By T. A, 

I NEXPERIENCED constructors wish¬ 
ing to build a communications re¬ 
ceiver are often crushingly discouraged 
by the front ends (RF sections) in so 
many published circuits; either com¬ 
mercial coils are specified — these being 
costly, or unavailable — or there is a 
diagrammatic maze of switched primar¬ 
ies and secondaries which is too form¬ 
idable to envisage producing as home¬ 
made coils, and then getting them to 
tune to the right frequency. 

Even if this were easy, the tuning 
capacitor must be of the value specified, 
and the receiver covers the designer’s 
ranges, not ranges which might be pre¬ 
ferred. 

An alternative is to learn how to 
calculate tuned circuits so that perfectly 
good tuning capacitors, which you might 
already have, will present you with the 
coverage you wish for; then to design 
good home-made coils to complete the 
requirement. 

Like a joyful beacon the fact shines 
out that the inductance of single layer 
solenoids (coils wound in one layer on 
a tubular former) can be calculated to 
an accuracy of at least 1%. This means 
that, if you make the coils carefully, 
you do not need an inductance measur¬ 
ing instrument to check them with, since 
they will be more accurate than the 
calibration of all but excellent instru¬ 
ments. 

SUPERHET TUNING 

In the following article, the operation 
of the tuned circuits in a superhet re¬ 
ceiver is explained; design and construc¬ 
tion are discussed in conjunction with 
accurate tables which have been com¬ 
puted to eliminate the lengthy arithmetic 
which leads to errors. 

For each and every frequency of res¬ 
onance the inductance multiplied by the 
capacitance gives one particular value, 
no matter what the individual values of 
L and C. These values of the product 
LC are tabulated with frequency, 
thereby saving a squaring and a division 
in each case. The table will speed up 
test calculations and will certainly add 
accuracy to final ones. 

If you are not well experienced in 
layout, it is exceptionally important to 
plan for plug-in coils, not bandswitching; 
you will then not have to find space for 
an assortment of coils, three for each 
band, possibly coupling with each other 
and with sensitive leads creeping out to 
them through the banks of a compli¬ 
cated switch like a vine, picking up in¬ 
curable oscillations. 

You will be able to connect one short 
set of leads to a carefully positioned 
coil socket, and unbelievably valuable 
will be the facility with which you will 
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be able to experiment with primary turns 
and coupling; with plug-in coils it takes 
only minutes for you to be listening to 
the effect of fewer turns on the primary, 
or more coupling between it and the 
secondary. 

Optimum primaries can hardly be 
determined by calculation at all; experk 
mentation produces them more swiftly. 

Coil design has such an immense effect 
on both sensitivity and selectivity that it 
is of great consequence to know how 
an RF transformer works. Figure la 
represents an RF transformer, the prim¬ 
ary of which receives an RF voltage 
from the aerial (or previous valve). By 
inductive coupling the input energy is 
transferred into the secondary, which, 
by the way, is a series resonant circuit. 

You must note that a coil and capaci¬ 
tor soldered across each other do not 
necessarily constitute a parallel resonant 
circuit. 

The application of an alternating volt¬ 
age is essential to the definitions of 
resonance. When such a voltage is 
applied, as in figure lb, across the com¬ 
bination, then the circuit is one of 
parallel resonance. Figure lc illustrates 
the transfer of energy by inductive 
coupling; in this case it is as if there 
existed in the secondary winding a tiny 
break across which the primary voltage 
becomes impressed. A glance shows that 
this voltage is applied across a coil and 
capacitor apparently wired in series. 

Certainly the secondary in figure lc 
behaves as a series circuit at resonance; 
its impedance is at minimum, current 
at maximum and maximum voltage is 
developed across the capacitor to appear 
at the grid of the next valve. 

Naturally anything which causes a 
higher signal voltage to be present at the 
grid increases the sensitivity of the re¬ 
ceiver and the quality of coils has an 
effect on this characteristic. 



Figure 7: A tuned circuit may be re¬ 
garded as a series or parallel net¬ 
work depending on how the input 
signal is fed to it. 


It is noteworthy that, while sensitivity 
is affected by other factors such as valve 
types, voltages, etc., selectivity is en¬ 
tirely dependent on the tuned circuits 
(excepting, of course, such adjuncts as Q 
multipliers and crystal filters.). 

When two signals of the same 
strength occur at slightly different fre¬ 
quencies, the degree to which the un¬ 
wanted one is weaker when the wanted 
one is exactly tuned, depends on the 
sharpness of resonance of the tuned cir¬ 
cuits. 

Sharpness of resonance is a way of 
saying that the current through the cir¬ 
cuit reaches and passes through maxi¬ 
mum very suddenly. With such a char¬ 
acteristic a signal to which the secondary 
is not quite tuned produces across the 
capacitor a voltage considerably less 
than the voltage when the signal is 
tuned; thus an unwanted nearby signal 
is effectively overridden when a wanted 
one is tuned to present a superior volt¬ 
age at the grid. 

TYPICAL FRONT END 

The basic circuit for the front end of 
a typical superhet receiver is given in 
figure 2, and for it to be as useful as 
possible, component values are given 
for the particularly suitable valves 
quoted. The triode-pentode mixer is 
drawn as two separate valves. 

The RF amplifier feeds an amplified 
aerial signal into the pentode part of 
the mixer. Also feeding into the pentode 
part of the mixer is the output of the 
triode oscillator which delivers a signal 
normally 455KC higher — or lower — 
than the signal frequency. 

The oscillator and signal frequencies 
mix in the pentode, resulting in a third 
frequency, the difference between the 
two; this difference is clearly 455KC 
and it is the frequency which always 
appears at the anode of the pentode part 
of the mixer and energises the primary, 
and consequently the secondary, of the 
first IF transformer. 

Thus, the IF section, irrespective of 
signal frequency, handles a fixed fre¬ 
quency of 455KC, which is modulated 
by whatever audio frequencies were im¬ 
pressed on the carrier at the transmitter. 
(Note the indication of frequencies in 
figure 2.) 

Here the front end ceases and subse¬ 
quent processes vanish from this article. 

The secondaries of the RF, mixer and 
oscillator coils are all shown with two 
capacitors across them. CF is a fixed 
silver mica and CV is one gang of the 
three-gang variable tuning capacitor; 
naturally it is the total capacitance 
C = CF -f CV 
which resonates the coil. 

Frequency coverage is calculated by 
either the “Take What You Get’’ or the 
“Get What You Want” method; the dif¬ 
ference between the two methods is 
simply the fixed capacitor, CF. To indi¬ 
cate the striking advantage of the latter 
method, let us reveal the shortcomings 
of the former by omitting CF and pro¬ 
ceeding with only the tuning capacitor 
across the coil, as follows: 

Suppose you possess an excellent vari¬ 
able capacitor, with rigid plates and 
ceramic insulation and you are anxious 
to use it. Its maximum capacitance is 
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150pF and minimum 20pF. Your band 
is to cover from 3MC upwards. What 
inductance will be needed and what 
upper frequency limit will the circuits 
tune to? 

The lower limit -of 3MC must corres- 
pent to the maximum of the capacitor. 
For 3MC the tables give LC equals 2814 
and clearly L equals 2814/150 equals 
18.76 microhenries. With L now settled, 
the upper tuning limit is given by the 
familiar equation in MC, uH and pF. 

1 25330 _ I 25330 
+ J LC J 18.76x20 

= j67ji - 8.22MC 

For a given tuning capacitor, there¬ 
fore, you choose one frequency limit 
and the “Take What You Get” method 
determines the other. But supposing this 
3 to 8.22MC is far more coverage than 
you need and that you particularly want 
bandspread over the range from 3 to 
4MC only. 

TWO ALTERNATIVES 

You have two alternatives: you can 
buy a capacitor of much smaller range 
or you can put back the CF you re¬ 
moved from the circuit, so the value C 
in the product LC is made partly of 
tuning capacitor and partly fixed silver 
mica, and say: “Using the Get What You 
Want method and my 20 to 150pF 
tuning capacitor, I shall cover from 3 to 
4MC exactly.” (or 4.37 to 6.53, if this 
should be what you want.). 

Settling on 3 to 4MC for convenience, 
we then consult the table of LC and 
write the two equations: 

LC = 2814 (for 3MC) 

LC = 1583 (for 4MC) 

Instead of the C in LC write (CF -f- 
150) for the low frequency equation and 
(CF + 20) for the high; these represent 
the capacitance limits of the tuning 
capacitor in parallel with an as yet 
undetermined value of fixed capacitance 
CF. 

We now have the two simultaneous 
equations: 

L(CF 150) = 2814 
L(CF + 20) = 1583 

By subtraction C can be eliminated 
and L solved as 9.47uH. Knowing L it is 
easy to determine that CF is 147pF. If 
you don’t know how to do this, rule 
of thumb methods will remove any 
difficulties. Find L 

Difference between LC values 
L = - 

Difference between capacitor limits 

2814 - 1583 


150 - 20 
1231 

= - = 9.47uH 

130 

CF is found by substituting the calcu¬ 
lated value, 9.47, for L in either of the 
two equations; the numerically smaller 
is easier to handle so, taking C as (CF 
+ 20) we have: 

1583 

CF + 20 = -- 

9.47 

= 167pf 

Thus CF = 167 — 20 
= 147pF 



Figure 2: A typical superhet front-end, of the type assumed in the article. 
The article also assumes an intermediate frequency of 455KC . 


For a capacitor of given maximum 
and minimum capacity, and for a chosen 
coverage, only one value of L and one 
value of CF are possible. Note that there 
is no escaping the necessity of knowing 
both limits of your capacitor; if you 
don’t, then get them measured at a radio 
club, or ask your nearest Ham, or take 
it to a competent technician; preferably 
do at least two of these and compare 
the results! 

Using the table of LC, and inventing 
maximum and minimum values for 
capacitors, run out a few examples; you 
will find that the larger the range of 
the capacitor, the larger CF, and the 
higher the total, C; all of this means a 
smaller inductance to do the job. You 
need as high a value of L as possible, 
but more of this shortly. 

The values of L and C found in the 
example above were for the tuned cir¬ 
cuits which operate at the signal 
frequency, the aerial circuit and the cir¬ 
cuit for the pentode part of the mixer. 
The tuned circuit for the oscillator must 
now be determined. 

The oscillator must normally oper¬ 


ate at 455KC higher, or lower, than the 
signal; this value 455KC has no particu¬ 
lar magic, it just happens to be standard. 
You could select 327KC for your inter¬ 
mediate frequency, but you would be 
most unlikely to obtain IF transformers 
designed for it! 

The best books recommend that the 
oscillator should work higher, rather 
than lower, than the signal frequency, 
so, to continue the example of a re¬ 
ceiver working from 3 to 4MC, the 
oscillator must tune from 3.455 to 
4.455MC. 

The LC table gives frequency inter¬ 
vals of half a megacycle with cor¬ 
responding values 455KC higher. Pro¬ 
ceeding -as before, we have two more 
equations: 

L(CF + 150) = 2122 (For 3.455MC) 
L(CF + 20) = 1276 (For 4.455MC) 

By the Rule of Thumb: 

2122 - 1276 846 

L = - = - = 6.5 luH 

150 - 20 130 


MC 

LC 

MC 

LC 

MC 

LC 

MC 

LC 

1.0 

25330 

5.955 

714 

10.5 

230 

15.455 

106 

1.455 

11965 

6.0 

703 

10.955 

211 

15.5 

105 

1.5 

11258 

6.455 

608 

11.0 

209 

15.955 

99.5 

1.955 

6627 

6.5 

599 

11.455 

193 

16.0 

98.9 

2.0 

6332 

6.955 

523 

11.5 

191 

16.455 

93.5 

2.455 

4203 

7.0 

517 

11.955 

177 

16.5 

93 

2.5 

4053 

7.455 

456 

12.0 

176 

16.955 

88.1 

2.955 

2901 

7.5 

450 

12.455 

163 

17.0 

87.6 

3.0 

2814 

7.955 

400 

12.5 

162 

17.455 

83.1 

3.455 

2122 

8.0 

396 

12.955 

151 

17.5 

82.7 

3.5 

2068 

8.455 

354 

13.0 

150 

17.955 

78.6 

3.955 

1619 

8.5 

350 

13.455 

140 

18.0 

78.2 

4.0 

1583 

8.955 

316 

13.5 

139 

18.455 

74.4 

4.455 

1276 

9.0 

313 

13.955 

130 

18.5 

74 

4.5 

1251 

9.455 

283 

14.0 

129 

18.955 

70.5 

4.955 

1031 

9.5 

280 

14.455 

121 

19.0 

70.1 

5.0 

1013 

9.955 

255 

14.5 

120 

19.455 

66.9 

5.455 

851 

10.0 

253 

14.955 

113 

19.5 

66.6 

5.5 

837 

10.455 

232 

15.0 

112 

19.955 

63.6 


For resonance at any given frequency, the product of L and C will be a con¬ 
stant, even though their individual values may vary. Listed here are frequen¬ 
cies between 7 and 20MC with equivaient numerical values tor L times C. 
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HANSEN METERS 

FULLY COVERED BY GUARANTEE 



MODEL M70 

PRICE: £40-15-0 

plus tax 


Sensitivity: DC-33,000 opv 

AC-15,000 opv 
Volts: DC-0 to 3000 (7 ranges) 
AC -0 to 3000 (8 ranges' 

Current: DC:0-300uA (2 ranges 
0-300mA (3 ranges) 0-I2A (2 
ranges) AC: 0 to I2A (2 ranges) 
Ohms: 0-200K 0-200 

(4 

Capacity: 0-2000uF (5 
Inductance: 0-I0.000H (4 


GM: 

Decibels -28 to + 58 
RF Volts: 0-1200 rms 
0-3500 p-p 


Meg 
ranges) 
ranges) 
ranges) 
0-20,000 umhos 


ranges) 
ranges) 
4 ranges) 


Sensitivity: DC:20,000 opv 

AC:5,000 opv. 
Volts: DC:0-700 (7 ranges) 

AC:0-700 (6 ranges) 
Current: DC:O-50uA, 0-7-140mA 
Ohms: 0-5-500K: 0-50 Megs. 

Capacity: 0-0.03 - 0.6 uF 

Inductance: 0-5-500H 

Decibels: -20 to +59 

RF Volts: 0-14 rms: 0-40 p-p 



MODEL FN 

PRICE: £15-15-0 


plus tax 




Sensitivity: DC:20,000 opv. 

AC: 10,000 opv. 
Volts: DC:0-600 (6 ranges) 

AC:0-600 (4 ranges) 
Current: DC:0-50uA-l 2mA- 

300mA 

Ohms: 0-1 OK: I-10-100 Megs 

Capacity: 0-0.03-0.6 uF 

Inductance: 0-5000H 

Decibels: -15 to +58 

S Meter & Tube Emission Tests 


MODEL SM 

PRICE: £9-10-0 

plus tax 


Sensitivity: DC:6000 opv. 

AC:2,700 opv. 
Volts DC:0-600 (5 ranges) 

AC:0-600 (4 ranges) 
Current DC: 0-300uA: 0-12 

-300mA 

Ohms: 0-20K:0-2-200 Megs 

Capacity: 0-0-l-0-2uF 

Inductance: 0-I000H 

Decibels: -15 to +58 

S Meter & Tube Emission Tests 


MODEL SC 

PRICE: £7-11 


-6 


plus tax 


JACOBY, MITCHELL & Co. Pty. Ltd. 

STREET, SYDNEY. 26-2651 


469-475 KENT 

MELBOURNE 

15 ABBOTSFORD STREET, 
NTH. MELBOURNE. 30-2491 


ADELAIDE 

77 WRIGHT STREET, 
ADELAIDE. LA5117. 




S* 
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Substituting the newly found 6.51 for True solenoid inductance for 18g SWG enamelled wire, closewound 

L* 

1276 

(CF + 20) = - = 196pF. 

6.51 

Therefore CF = 196 - 20 = 176pF. 

The frequency determining values now 
being known, the next step is to design 
the coils in such a way as to produce the 
required inductance with as high a Q 
as possible. 

At resonance the voltage developed 
across the coil is Q times the applied 
voltage, and VC=VL, so Q affects the 
voltage at the grid, i.e. sensitivity. Q 
very strongly affects sharpness of 
resonance, or selectivity, and this all 
makes Q a very desirable characteristic. 

To obtain as high a Q as possible use 
both coil diameter and wire diameter as 
large as practicable, and avoid sources 
of loss such as a wire covering other 
than enamel, low grade former material 
and varnishes other than polystyrene 
cement. (See later note.) 

A high L/C ratio is well-known to be 
desirable for a tuning circuit; at reson¬ 
ance the inductive and capacitative re¬ 
actances, XL and XC, are equal and 


As to actually making the coils, lin move, leaving a convenient base in the 
diameter bakelite tubing cemented into centre of which a lin rod fits perfectly, 
old valve bases makes perfectly good allowing leads to be taken to the upper 
plug-in coils for ranges up to 8 or ends of the pins. The coil sockets on the 
10MC but for higher frequencies lin chassis are, of course, octal valve 
becomes too large a diameter for con- sockets. 

venience. To make the secondary, consult the 

Good 14MC coils were made on iin inductance tables, using the largest diam- 
diameter polystyrene rod stuck with a eters of wire and former that you can 
good adhesive (NOT polystyrene cement) accommodate and mark off on the for- 
to octal valve bases. The metal-covered mer the length of winding which is given 
octals such as 6AC7 provide good bases; in all the tables. Provide some anchor- 
the cover and envelope are easy to re- ing system, such as a soldering tag held 


Figure 3: Suggested physical arrange¬ 
ment for plug-in coils . The signifi¬ 
cance of the numbers is explained in 
the text . 

opposite, and cancel each other, resulting 
in zero total reactance, and therefore 
maximum RF current through the cir¬ 
cuit. 

The voltage across the inductance is 
given by VL=IXL and across the cap¬ 
acitor VC=IXC. Note carefully that 
XL increases as L increases, and XC in¬ 
creases as C decreases. For a given 
frequency, if L and C are varied in 
value, but so that resonance is main¬ 
tained then, as the ratio L/C increases, 
a higher RF voltage is developed at the 
grid. 

If L is decreased, and C increased to 
maintain resonance, XL and XC would 
each be less and the developed RF volt¬ 
age would be less. This characteristic 
of L/C ratio is usually explained in 
terms of the more sophisticated concept 
of dynamic resistance. 

The value of the tuning capacitor you 
use, and the bandspread you select (i.e. 
value of CF), will determine your L/C 
ratio. This further indicates to you the 
desirability of low value tuning capaci¬ 
tors; don’t worry too much about L/C, 
but keep the point in mind when you 
do have some choice on your shelf, or 
if you have to buy anyway. 


True solenoid inductance for 20g SWG enamelled wire, closewound 


Numbtr of 

Coll length 

Microhenries 

Microhenries 

Microhenries 

turns 

in inches 

*2 inch former 

>4 inch former 

1 inch former 

5 

.19 

0.38 

— 


6 

.23 

0.52 

— 

— 

7 

.27 

0.65 

1.16 

— 

8 

.31 

0.79 

1.43 

— 

9 

.34 

0.93 

1.71 

2.57 

10 

.38 

1.09 

2.01 

3.04 

11 

.42 

1.24 

2.32 

3.52 

12 

.46 

1.40 

2.63 

4.03 

13 

.50 

1.57 

‘2.95 

4.55 

14 

.54 

1.72 

3.28 

5.08 

15 

.58 

1.89 

3.61 

5.61 

16 

.62 

2.06 

3.95 

6.17 

17 

.65 

2.22 

4.29 

6.73 

18 

.69 

2.39 

4.63 

7.29 

19 

.73 

2.56 

4.98 

7.87 

20 

.77 

2.73 

5.33 

8.46 

21 

.81 

2.90 

5.69 

9.04 

22 

.85 

3.07 

6.05 

9.64 

23 

.88 

3.24 

6.41 

10.25 

24 

.92 

3.41 

6.77 

10.85 

25 

.96 

3.58 

7.12 

11.46 

26 

1.00 

3.76 

7.49 

12.07 

27 

1.04 

3.94 

7.86 

12.69 

28 

1.08 

4.11 

8.22 

13.03 

29 

1.11 

4.29 

8.59 

13.93 

30 

1.15 

4.46 

8.96 

14.56 

31 

1.19 

4.63 

9.33 

15.19 

32 

1.23 

4.81 

9.70 

15.82 

33 

1.27 

4.99 

10.08 

16.46 

34 

1.31 

5.16 

10.45 

17.10 

35 

1.35 

5.34 

10.83 

17.73 



Number of 

Coil length 

Microhenries 

Microhenries 

Microhenries 

turns 

in Inches 

*a Inch former 

J 4 inch former 

1 inch former 

5 

.25 

0.35 

0.61 

. 

6 

.30 

0.45 

0.82 

— 

7 

.35 

0.58 

1.04 

1.54 

8 

.40 

0.69 

1.27 

1.91 

9 

.45 

0.81 

1.51 

2.29 

10 

.51 

0.93 

1.76 

2.68 

11 

.56 

1.07 

2.01 

3.10 

12 

.61 

1.19 

2.27 

3.51 

13 

.66 

1.32 

2.53 

3.95 

14 

.71 

1.46 

2.79 

4.39 

15 

.76 

1.59 

3.06 

4.83 

16 

.81 

1.72 

3.34 

5.29 

17 

.86 

1.86 

3.62 

5.75 

18 

.91 

1.99 

3.90 

6.21 

19 

.96 

2.13 

4.18 

6.68 

20 

1.01 

2.26 

4.46 

7.16 

21 

1.06 

2.40 

4.75 

7.63 

22 

1.11 

2.54 

5.03 

8.11 

23 

1.17 

2.67 

5.32 

8.59 

24 

1.21 

2.81 

5.61 

9.08 

25 

1.27 

2.95 

5.90 

9.58 

26 

1.32 

3.09 

6.19 

10.07 

27 

1.37 

3.23 

6.48 

10.56 

28 

1.42 

3.36 

6.77 

11.06 

29 

1.47 

3.51 

7.07 

11.56 

30 

1.52 

3.64 

7.36 

12.05 

31 

1.57 

3.78 

7.66 

12.56 

32 

1.62 

3.93 

7.95 

13.05 

33 

1.67 

4.07 

8.25 

13.56 

34 

1.72 

4.20 

8.53 

14.07 

35 

1.77 

4.34 

8.83 

14.57 
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BATTERY CHARGER AND LOW VOLTAGE EQUIPMENT 
TRANSFORMER 

TYPE 

PRIMARY 

SECONDARY RATING 

NO. 

VOLTS 


PF2300 

240 

7.4V at 100MA D.C. 

PF537 

240 

17V tapped 11.5V at 0.5A 

PF 1848 

240 

17V at 1.25A 

PF265 

240 

17V tapped at 11.5V, 10V, 8.5V at 4.2A 

PF389 

240 

17V tapped 11.5V, 10V, 8.5V at 4.2A 
17V tapped 11.5V at 4.2A 

17V tapped 11.5V at 4.2A 

PF1788 

240 

8V-5.35A D.C. for 6V Battery 

RTVH 

(lamps 

12.6V-3.3A D.C. for 12V Battery 

1963 

in series) 


PF2084 

240 

20V at 2A D.C. 

PF2114 

240 

20/20V at 2A D.C. 

PF1763 

240 

30V tapped 25V, 20V at 2A. 

PF2004 

240 

35/35V at 750 mA 

PF114 

240 

50V at 2.3A tapped 24V at 4.8A. 
tapped 12V at 9.6A (115VA max rating) 

PF115 

260 

50V tapped 30V, 25V, 15V at 5A 


240 

220 


PF1787 

240 

60V tapped 55V, 50V, 45V, 40V at 5A 

PF2235 

240 

75/75 at 30MA, D.C. 

or 150V, 125V, 100V, 75V, 50V, 25V at 

30MA, D.C. 

6.3 at 1.2A 

PF1732 

240 

150V at 80mA D.C. 

6.3V at 0.6A 

PF1918 

240 

150/150 at 30MA 

6.3 at 1.8A 

PF2290 

240 

175V at 50MA D.C. 


FILAMENT TRANSFORMERS 

PF118 

260 

2.5V-5A C.T. 2.5V-5A C.T. 


TAP 240 

or 5V-5A C.T. if series connected 


” 220 

Insulated for 2000V D.C. working 

PF1294 

240 

4V-1A insulated for 2500V 

D.C. working 

PF211 

250 

5V-10A 5V-10A C.T. 


TAP 240 

or 10V-10A C.T. if series connected 


230 

Insulated for 2000V RMS working 

PF1290 

240 

6.3V-0.6A insulated for 

2500V D.C. working. 

PF2315 

240 

5.3 at 1.2A 

PF1728 

240 

S.3V-1A 6.3V-1A 

or 12.6V-1A C.T. if series 

connected 

PF1265 

240 

6.3V-2.25A 

PF1630 

240 

6.3V-2.25A C.T. 

PF476 

240 

S.3V-3A C.T. 

PF 162 

240 

S.3V-3A. 6.3V-3A C.T. 
or 12.6V-3A C.T. if series 
connected 


TV PICTURE TUBE BOOSTERS 


PFU87 

6.3 

9V tapped a*t 8V, 7V-1A Auto Wound 

PF1756 

6.3 

8.7V tapped at 8V, 7.3V-0.8A 

Double Wound 

PF2090 

6.3 

8V tapped at 10V, 12V at 0.6A 

Auto Wound 

PF2210 

6.3 

8.5V at 0.75A-Plug In 70 deg or 90 deg 
Type 

PF2215 

6.3 

8.5V at 0.75A-P!ug In 110 dec Type 




"Two pictur# tube booster* or 'brighteners' have been 
released by Ferguson Transformers Pty. Ltd. One unit 
is intended for use with 70 and 90 degree tubes, the 
other for 110-114 degree types. A good choice for 
to extend the life of picture tubes which 
prime." (Radio TV and Hobbies, Aug:, 


Pf. 2210 


PF. 2215 


LOW VOLTAGE 

• POWER TRANSFORMERS 

• BATTERY CHARGER AND 
10W VOLTAGE TYPES. 


FERGUSON 

TRANSFORMERS PTY. LTD. 

331 HIGH STREET, CHATSW00D, NSW 40-0261 

MELBOURNE: A. H. Nicholls, 22 Elizabeth St., East Bentleigh. XU4252. 
BRISBANE: Keith Percy Pty. Ltd., Waterloo St., Newstead. 2-1757. 
ADELAIDE: Wm. T. Matthew, 95 Grenfell Street. 8-7021. 

PERTH: Athol M. Hill, Durham House, 842 Hay Street. 21-7861. 


• FILAMENT TRANSFORMERS 

SEND FOR FURTHER INFORMATION ON:- 

□ PICTURE TUBE BOOSTER 

□ POWER TRANSFORMER 

□ FILAMENT TRANSFORMER 

□ FREE 40 PAGE CATALOGUE 

NAME . 

ADDRESS .. 
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True solenoid inductance for 22g SWG enamelled wire, closewound 


Number of 

Coll length 

Microhenries 

Microhenries 

Microhenries 

turns 

5 

in inches 

1 2 inch former 

*4 inch forme* 

1 inch former 

6 

7 

.21 

0.72 

— 

— 

8 

.24 

0.89 

— 

— 

9 

.27 

1.07 

1.90 

— 

10 

.30 

1.24 

2.24 

— 

1 1 

.33 

1.42 

2.60 

— 

12 

.36 

1.62 

2.98 

4.49 

13 

.39 

1.81 

3.37 

5.09 

14 

.42 

2.00 

3.73 

5.71 

15 

.45 

2.20 

4.13 

6.34 

16 

.48 

2.40 

4.53 

6.99 

17 

.51 

2.60 

4.94 

7.66 

18 

.54 

2.81 

5.36 

8.33 

19 

.57 

3.01 

5.78 

9.02 

20 

.60 

3.22 

6.21 

9.43 

21 

.63 

3.42 

6.64 

10.42 

22 

.66 

3.64 

7.07 

11.14 

23 

.69 

3.85 

7.51 

11.87 

24 

.72 

4.06 

7.95 

12.60 

25 

.75 

4.28 

8.39 

13.34 

26 

.78 

4.49 

8.84 

14.09 

27 

.81 

4.70 

9.29 

14.83 

28 

.84 

4.92 

9.74 

15.59 

29 

.87 

5.13 

10.19 

16.35 

30 

.90 

5.35 

10.65 

17.11 

31 

.93 

5.57 

11.11 

17.89 

32 

.96 

5.79 

11.57 

18.67 

33 

.99 

6.00 

12.03 

19.44 

34 

1.02 

6.23 

12.49 

20.22 

35 

1.05 

6.44 

12.96 

21.01 


with a 6BA screw through the rod at 
each limit of the winding. 

Be sure to leave an empty Yin at 
least at the top so that you can grip 
this instead of the winding when plug¬ 
ging in, or unplugging the coil. 

Tie one end of your wire to a good 
post in the garden and run out a foot 
more wire than you need; slide a smooth 
piece of soft wood up and down the 
wire, slowly working out to the far end 
—this removes minor bends and kinks. 
Attach the free end to the former and 
wind on, slowly and tightly, ensuring that 
there are no gaps between turns. 

When near the last turn, scrape the 
enamel off the wire where it will touch 
the anchoring tag, clench it on and sol¬ 
der. Check that the winding is tight 
everywhere and clean off grease from 
handling. Dry the coil and coat it 
with a thin layer of polystyrene cement; 
this prevents turns from moving and up¬ 
setting calibration. 

ATTACHED TO COIL 

The fixed capacitor CF is wired across 
the secondary on the plug-in coil itself 
and is plugged in and out with the coil, 
since, naturally, a different value of CF 
will be required for each band. 

Note that CF has to take into ac¬ 
count all strays because these contribute 
to resonance just as effectively as any 
capacitor. Usually strays amount to 
something like 25 PF or so. To make a 
grand total of strays, plus fixed silver 
mica, plus tuning capacitor, all amount 
to precisely C, use a silver mica of 30- 
odd PF less than calculated CF in con¬ 
junction with a small trimmer which 
is soldered across the silver mica and 
attached to the coil itself. 

Once adjusted in the circuit, the trim¬ 
mer can be given a touch of polystyrene 
cement to lock it; some people use a 
spot of rubber solution as this is not so 
permanent. 

The coil unit is best described by re¬ 
ference to figure 3. The secondary 
should always be at the top, with the 
remote end to the grid. The number 
of turns on the primary should be about 
one-fifth the secondary turns for the 
aerial coil and about * one-third for the 
mixer and oscillator coils. These frac¬ 
tions are values to start with, positively 
not to stick to as being the last word. 

Spacing between primary and secon¬ 
dary should be about an eighth of an 
inch. However, in some cases, the aerial 
coil primary might need to be right 
up to the secondary, or even wound on 
top of the "cold” (lower)) end of it. 
Primary wire can be two or three gauges 
thinner than secondary. 

When possible, take the ends of the 
secondary down to their pins inside the 
former as this allows the primary to be 
removed without disturbing the secon¬ 
dary. The primary leads can go out¬ 
side the former straight to the pins, as 
in figure 3. 

Connection of the correct ends qf 
the coils is most important. In figure 3 
the top (end 1) always goes to the grid 
and end 2 is always ‘‘earthy.” End 3 
is earthed in the aerial coil and goes to 
HT in the other two coils. End 4 goes 
to aerial in the case of the aerial coil 
and anode in the cases of the other 
two. 

Primary and secondary must be 
wound in the same direction as though 
the entire transformer were one contin¬ 


uous winding. The oscillator will not 
work if the windings are reversed. 

You must decide early in your design 
exactly where into the receiver the 
coils are to plug. Since you will not 
wish to lift the receiver off a shelf and 
remove a dust cover every time you 
change bands, the coils should plug 
somewhere into the front panel, a 
method which is a feature of various 
disposals receivers. 

The coils must be reasonably pro¬ 
tected and screened with non-magnetic 
screening. The diameter of the screened 


enclosure must be at least twice the 
diameter of the largest coil to be used. 

The simple sketch of figure 4 is a 
view looking underneath the chassis and 
shows the ease with which the coils can 
be removed and wiring up cleanly car¬ 
ried out. Choose pin numbers on coil 
sockets to give most direct leads, but pay 
no attention to the /pin numbers in 
figure 4 as the diagram is purely schem¬ 
atic. Do not let symmetry of compon¬ 
ents on the chassis be the slightest aim; 
before cutting valve holes play about 
with the chassis *and valveholders until 



Manufacturers of Quartz Crystals for frequency control and Crystal Filters for 
highly selective circuits in the largest and most modern crystal plant in the 
southern hemisphere announce a new range of:— 


CLOSE TOLERANCE GOLD PLATED CRYSTALS FOR AMATEUR APPLICATIONS 

1.8 Mc/s to 15 Mc/s ±0.005% in Style ”D” (American HC6/U holders, 
iin pin spacing. Amateur net £2/16/3 incl. tax. 

15 Mc/s to 52 Mc/s ±0.005% in Style ”D” (American HC6/U) holders, 
iin pin spacing. Amateur net £3/2/- incl. tax. 

100 kc/s ±0.005% in HC13/U holders. Iin pin spacing. 

1 Mc/s ±0.005% in Style ”D” (American HC6/U) holders. iin pin 
spacing. Specially designed for Xtal Calibrator purposes. 

Amateur net £4/10/- incl. tax. 

455 kc/s (nominal) crystals for Filter applications in Style ”D” or ”E” 
(B7-G) holders. Amateur net £4/10/- incl. tax. 

Many other types and tolerances are available from our standard production. 
Please consult us on your Xtal requirements. 

PYE PROPRIETARY LIMITED 

CRYSTAL DIVISION 

CLARINDA ROAD, CLAYTON, VIC. 

P. O. BOX 105. TELEPHONE: 544-0361. 
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MASTER ELECTRICS PTY. LTD. 


A WHOLLY OWNED 
SUBSIDIARY OF 
MOTOR SPARES LTD. 


Qt 


1M 

. J # 


<*» IJiHIMII * 

TECH MODEL TC2 
VALVE TESTER 

Operates from 240 A.C. supply. 

Will test all modern type tubes with miniature 
7-pin. miniature 9-pin octal and Loct. . Sockets. 
This Tester will check filament continuity, short 
circuits in any elements and also emission. 
Overall size is lOin long, 8 l A wide, 3in deep.- 
Meier size 3in x 3%in. Instruction and valve 
data sheets are in metal drawers at bottom of 
tester. A really compact job, ideal for portable 
use or on the bench. Weight 5 ! /4lb. 


Price is only 


£15 


Plus 12Sales Tax. 

TOTAL: £16/17/6 plus postage. 


(W 

PIEZO CRYSTAL 
MICROPHONES 

Model BM3 illustrated—Frequency re¬ 
sponse 100 to 8000 C.P.S. This excel¬ 
lent mike of modern design has 6ft of 
cable and plug fitted and also has an 
on-off switch. Can be screwed to any 
standard type stand or used as a hand 
mike. Price only 54/-; 

Model LMI — response 100 — 8000 
C.P.S., a lapel type mike in chrome- 
plated finish with 6ft of cable. A very 
popular model at 25/-. 

Model LM4—response 100-6000 C.P.S. 
A lapel mike in grey enamel finish with 
cord and miniature phone plug. Price 
only 18/6. 



HIOKl TH-P60 MULTIMETER 

A pocket size multimeter, size only 21 in 
x 4in x l£in. Bakelite case, weighs lOoz. 
Sensitivity 2000 O.P.V. Ranges 0-5, 50, 250, 
750, AC Volts, 0-5, 50, 250, 750 DC 
Volts. 0-250ma. DC Current 0-100,000 
ohms Resistance. 

Price £2-15-3 plu* 12±% Tax. 
Total £3-2 2 

INCLUDING TAX. PLUS FREIGHT. 


WIZARD PANEL METERS 

We now have 4 sizes in these popular meters as listed below. All meters have Zero adjustment 
and are accurate to within 2 '2 p.c. D.C. models have moving coil movements and A.C. 
voltmeters have moving coil with rectifier. Special prices are available for quantities. 
Please write for particulars. 



2-INCH METERS M052 
SQUARE BAKELITE CASE 

1 MA D.C. £2/2 0. 30 amp D.C. £2. 5/0. 

1 amp D.C. £2/2/. 30-0-30 amp D.C. £2/5. 0. 
5 amp D.C. £2/2/0. 

15 amp D.C. £2.2.. 20 Volt D.C. £2/2/0, 

31-INCH METERS M065 
ROUND BAKELITE CASE 

.50 micr amps D.C.. 4 13 0 

100 micr amps D.C. 4 1 0 

500 micr amps D.C. . 3 0 0 

1 ma D.C. 2 2 0 

10 ma D.C. 2 2 0 

50 ma. 2 2 0 

100 ma. 2 2 0 

1 amp D.C. 1 .2 2 0 

5 amp D.C. '. 2 2 0 

15 amp D.C.2 2 0 

30 amp D.C. 2 5 0 

30-0-30 amp D.C.2 50 

50 amp D.C. .. 2 13 6 

50-0-50 amp D.C.2 13 6 

5 amp A.C. 2 2 0 

20 Volts D.C. 2 20 

50 Volts D.C. 2 2 0 

100 Volts D.C. 2 2 0 

300 Volts D.C. 2 2 0 

300 Volts A.C. 2 2 0 

SPECIAL NOTICE 

All parcels sent Registered Post unless other¬ 
wise stated. Postage or Freight must be 
Included with order. 



MR2P SMALL SQUARE 
CLEAR PLASTIC 

SIZE 1.21/32 x 1.21/32 
HOLE DIAMETER 1 J" 

0-50 micro amp DC. 4 13 

0-100 micro amp DC* . 4 1 

0-500 micro amp DC . 3 0 

0-1 ma DC . 2 2 

0-10 ma DC. 2 2 

0-250 ma IX* . 2 2 

0-500 ma DC . 2 2 

0-1 amp DC . 2 2 

0-5 amp IX*. 2 2 

0-15 amp DC. 2 2 

0-30 amp DC. 2 5 

0-20 volt DC. 2 2 

0-50 volt DC. 2 2 

0-300 volt DC. 2 2 



4-5/8" x 4-1/8" MR4C 
CLEAR PLASTIC CASE 

50 micro amp DC. 510 

100 micro amp DC. 4 10 

500 micro amp IX* .. .. 3 15 

1 ma DC. 3 10 

5 amp DC. 3 10 

5 amp AC. 3 10 

15 amp DC.. 3 10 

30-0-30 amp DC. 3 15 

20 volt DC.* 3 10 

50 volt DC. 3 10 

100 volt DC. 3 10 

300 volt DC. 3 10 

Add l2Wc Sales Tax to all Prices. 


OumitaCH 


4 WAIT AMPLIFIER 


iwnw. k-l — ■ 

SET-~ KI**- 




CHIEFTAIN 4 WATT 
AMPLIFIER 

A 3-valve Amplifier which operates from 240 
Volt A.C. supply. Ample gain is available for 
using crystal or dynamic microphone and 4 
watts output will work from 1 to 6 speakers 
as required. 

Input Impedance — 50,000 Ohms 
Output Impedance — 15 Ohms. 

Ideal for reproduction of records for P.A. 
work, either music or speech in small halls, 
factories, shops, garages, etc. Base Is steel 
finished in grey hammertonc with blue and 
white front panel and white 
knobs. 

PRICE IS ONLY . 


" £ 12 / 19/6 



AIWA DYNAMIC MICROPHONES 
MODEL DM13 

An attractive and efficient microphone. 
Satin finish, metal case, switch and 
microphone cord with plug provided. 
Frequency range 60-1500 C.P.S., avail¬ 
able in 50 ohms or 50,000 ohms im¬ 
pedance. Price £11/10/-. 


547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES THROUGHOUT VICTORIA AND MV ERIN A 
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the most direct leads are possible, with 
no anode and grid leads crossing. 

Figure 4 shows how leads can go 
from coil to valveholder. with leadholes 
at T to the tuning capacitor which is 
set immediately above these holes in the 
chassis, and therefore parallel to the 
front panel; consequently it is driven by 
a simple right-angled worm gear and 
dial indication is a straightline pointer 
on a string. Even Collins do it this 
way! 

None of the amateur handbooks gives 
any information about calculation of in¬ 
ductance except to present Wheeler’s 
well-known formula: 


L * 


r 2 N 2 

9r +• 10 1 


fiH 


Some editions of the A.R.R.L. hand¬ 
book give a version of this which is 
quite wrong, and must be avoided at all 
costs. 

Wheeler’s formula gives, to an accur¬ 
acy of about 1 per cent, the value of 
“current sheet” inductance; this is the 
inductance of a very long coil wound in 
extremely thin flat tape and insulated 
between turns by gaps that are infin¬ 
itely narrow. Radio coils of moderate 
length, wound in ordinary enamelled 
wire, have different inductance values to 
current sheet for the same dimensions 
and number of turns. 

The amount by which they vary is 
too complicated to express here, but the 
following yardstick can be applied: for 
closewinding (turns touching) on i-inch, 
i -inch and 1-inch diameter formers, the 
thickest wires that can be used are 36, 

32, and 28 SWG respectively if the in¬ 
ductance is to be within 1 per cent of 
current sheet, i.e. if Wheeler’s formula 
is to apply. 

High frequency coils of high Q are 
wound with 20 SWG or thicker, and are 
usually short, which makes matters 
worse; hence a correction must be in¬ 
corporated in the calculation if accuracy 
matters. The equations for full cor¬ 
rection are also too complex to give and 
readers are referred to Langford-Smith’s 
Radio Designer’s handbook. 

CORRECTION FACTOR 

Nevertheless, the approximate correc¬ 
tion, LO = Lcs — 0.0223rN, is well 
worth using with Wheeler’s formula for 
close-wound coils with 10 or more 
turns. In this equation LO is the true 
inductance, Lcs is current sheet value, r 
the radius of the coil from axis to 
centre of wire, / the length of winding 
and N the number of turns. Both r and 
/ are in inches and the result in micro¬ 
henries. 

To give some idea of the effect of 
applying corrections, a typical high-fre¬ 
quency coil wound with 20 turns of 
18SWG on iin former has LO equal to 
2.26uH; Wheeler’s formula gives 2.40 
and this 2.40 corrected by the short 
equation above becomes 2.28. With 
lOOpF Wheeler’s value resonates 310KC 
off what the true value resonates at, 
while the 2.28 is only 40KC from true 
value. Depending on the particular coil, 
comparisons can be better or worse than 
the example just given. 

All inductance values in the tables are 
fully corrected and were calculated in¬ 
dividually to four decimal places, then 
rounded off. 

Finally, these points might be of use: 
Measurements show that the power fac¬ 
tors of perspex and polystyrene are such 
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Figure 4: Typical underchassis layout far a system of ceils plugging in through 
the front panel . The junction points "T" are for connection to the three 
sections of a tuning capacitor . The latter is mounted with its shaft parallel to 

the front panel . 

that perspex is up to 50 times as lossy 
as polystyrene, so use the latter for 
higher frequency coils. 

Polystyrene cement is made by leav¬ 
ing little chips of the material in ben¬ 
zene (highly inflammable) for some 
hours until dissolved; add benzene or 
more chips until a consistency roughly 
that of lubricating oil is reached. The 
cement is useless as an adhesive, for 
which plastic cement is best. Poly¬ 
styrene can be distinguished from per¬ 
spex as it becomes sticky during drilling 
or sawing and the tool usually seizes 
up, while perspex cuts easily. 

A highly satisfactory thing to have in 
a front end is a small variable capaci¬ 
tor across the tuned circuit of. the aerial 
coil and, operated from the front panel, 
it peaks the signal wonderfully and 
eliminates the need for the trimmer on 
the aerial secondaries; just line up with 
the extra control half meshed. 

A chassis with a large rectangular 
hole, and RF, IF, and audio sections 
built on small separate sheets which span 
the large hole, is a very convenient form 
of construction. It allows you to remove 
entire sections and rebuild them with 
different circuits and different valve 
holes, all without disturbing more than a 
few leads connecting into adjacent 
sections. 

Adaptability in amateur radio makes 
much the same difference as air to a 
skin diver. 




10/0 

POST FREE I' SILVER - f.l/5/O 

SEND STAMPED ADDRESSED £N- 
VELOPF FOR DETAILS AND PLATED 
SAMPLE. OR SEND P.O. OR 
CHEQUE NOW AND START PLAT¬ 
ING WITHOUT DELAY. MONEY 
BACK GUARANTEE. 


. Ciil.BFRT. Dept. 21 
1\<>. BOX T 1802 PFK'TII, W.A 


TRANSISTOR SERVICE 

ALL JAPANESE MAKES 
REPAIRED 
including . . . 

Aristone Sony Mitsubishi Fujiya 

Berlin Sharp Nivico £® nco 

General Aurora Spica Sa*"© 

Mariner Crown Toshiba Standard 

National Hitachi Belair Yashica 

We do not sell spare parts 

PETER G. BROUGHTON 

209 George Street, 
Sydney. Tel. 27-5831 


TEKNI 

-CALS' 


Technical Transfers 
FOR PROFESSIONALLY MARKING AND 
TITLING INDUSTRIAL, SCIENTIFIC AND 
AMATEUR EQUIPMENT 

By using Tekni-Cals it is easy to pro¬ 
duce factory- finish markings and titles 
on your prototype and home-built equip¬ 
ment at low cost, without the aid of 
special devices. 

Tekni-Cals are supplied in book form, 
each book covering a particular subject: 
Audio, Hi Fidelity, Transmitters, Re¬ 
ceivers, Instruments, Oscilloscopes, 
V.T.V.M. and Decade Boxes, Workshop 
and Dial Sets. 

Write TODAY for a Free Catalogue. 


TEKNI-CALS" 


~ “ CUT AND MAIL — — — — 

Electronic Supplies, 

Box 417, P.O., Crown St.. Sydney, N.S.W. 


NAME 

ADDRESS 
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A modified pi network is used in the 
plate circuit of the 6DQ6A and is tail¬ 
ored for coaxial feeders. While de¬ 
signed in the prototype for 50-ohm load, 
the necessary loading capacitance is 
given on the circuit diagram for 70-ohm 
load. A parasitic trap is included in 
the 6DQ6A plate circuit and, though it 
may not be necessary in all cases, it is 
a wise precaution to include it and save 
possible later headaches. 

Only two metering positions are in¬ 
cluded in the transmitter, namely, for 
plate current and RF output. The latter 
is extremely useful when tuning the final 
amplifier to the aerial load. The third 


The lower set of controls on the trans¬ 
mitter from left to right are, Band- 
switch, Netting switch. Drive Con¬ 
trol, Bandswitch, Bandswitch and 
Keying Jack. The centre control is the 
Meter switch. The generous spread of 
the VFO can be seen on the left hand 
dial . 


A BASIC 3-BAND 
A-M TRANSMITTER 

Following our description, last month, of a Combined Modulator/Power 
Supply we present here one style of transmitter capable of utilising 
the facilities offered by that unit. Complete with inbuilt VFO, this 
transmitter covers three of the popular HF Amateur Bands, 3.5, 7.0 
and 14.0 megacycles. 

By Keith Woodward 


T HE transmitter sits securely and 
neatly on top of the modulator/ 
power supply unit. In it, we have en¬ 
deavoured to include as many operating 
facilities as the average amateur is likely 
to require. 

The first handy feature is a three- 
band VFO, which is an integral part of 
the unit. The VFO is bandspread so 
that each band covers a major portion 
of the tuning dial. This, together with 
the vernier drive, simplifies netting pro¬ 
cedure. The variable frequency oscil¬ 
lator configuration may not be familiar 
and is derived from the Tesla (some¬ 
times called Vackar) oscillator. The 
merits of this circuit will be discussed 
further on in the text. 

A second feature which will find 
favour with CW operators is the pro¬ 
vision of diode gate keying. This circuit 
utilises the high back resistance of a 
reverse-biased diode to provide an ex¬ 
cellent control of the VFO output into 
the following stages. While break-in 

operation is not provided by this circuit 
it gives a good account of itself by the 
absence of key clicks and chirps. 

The freedom from key clicks with 
diode gate keying is due largely to the 
finite rise and decay time of the circuit. 
This is such as to give an excellent 
shaping of the transmitted characters. 
As the keying circuit is well isolated 

from the VFO, by the electron coupling 
of the oscillator and the cathode 

follower, keying has virtually no effect 
on the frequency of the transmitter, 

which is therefore free from chirp. 

An additional bonus with diode gate 


keying is that the facility for netting is 
easily provided either in the key up 
position or, when using ’phone, by a 
switch in series with the key return 
circuit. In passing we might add that 
this circuit is kind to the key contacts 
and no trouble should be encountered 
with arcing and consequent deteriora¬ 
tion. 

An excitation control to vary the drive 
to the final amplifier is included in the 
circuit and is invaluable in setting the 
correct operating conditions for the out¬ 
put valve. The control operates in the 
screen grid circuit of the class A buffer 
stage. 

A valve which is comparitively cheap 
to purchase, freely available and a good 
performer at these frequencies (and 
voltages), is the 6DQ6A. This valve will 
operate efficiently at modest high tension 
voltages and relative high current, a 
feature lacking in several of the more 
popular transmitting valves. Primarily 
designed for television deflection ampli¬ 
fiers, the 6DQ6A will operate efficiently 
up to approximately 60 megacycles. 

Unfortunately as the valve was not 
basically designed for RF carrier ampli¬ 
fication, it is sometimes found to be 
awkward to stabilise—a defect which be¬ 
comes more apparent at the higher fre¬ 
quencies. Nevertheless if the layout 
shown in our transmitter is followed, 
with the precautions outlined, the final 
amplifier stage should be quite docile. 
As the rated plate dissipation of this 
valve is 15 watts it would take a deter¬ 
mined effort to exceed this figure in our 
transmitter. 


position (centre) of the meter switch 
allows the meter to be taken out of 
circuit and also protects the meter if a 
shorting-type switch is used for a meter 
switch. 

If provision for metering grid drive 
is required it will be necessary to use 
a non-shorting type switch or alterna¬ 
tively a 2-pole 5-position switch. With 
the latter the second and fourth positions 
should be left unused. 

With this metering system the drive 
to the final as well as the final ampli¬ 
fier tuning may be adjusted for maxi¬ 
mum output. It will be found that the 
drive to the final can be set too high 
for the most efficient operation. 

Maximum RF output on the meter, 
with minimum plate current, indicates 
that the final amplifier stage is operating 
at its maximum efficiency. Thus should 
you wish to adjust the loading capaci¬ 
tors to suit an existing aerial system a 
picture of the relative efficiency of the 
output stage is easily formed. 

HARMONIC SUPPRESSION 

The final and very important point is 
that the tranmsitter was designed with 
the idea of harmonic suppression. To 
help achieve a reasonable harmonic re¬ 
duction, it was decided to operate all 
stages of the transmitter at the radiated 
frequency and use no multiplier stages. 
Thus the VFO operates at the same fre¬ 
quency as the output frequency of the 
final amplifier. The buffer/amplifier 
stage is run in class A to reduce the 
production of harmonics, while the 
modified pi network of the final ampli¬ 
fier contributes its share of harmonic 
reduction. 

Returning to the Tesla derived vari¬ 
able frequency oscillator, this circuit is 
usually shown with the feedback path 
from the plate of the oscillator valve. 
The screen-grid is by-passed to ground, 
in such a case, and fed through a drop¬ 
ping resistor from high tension. 

This circuit was originally tried in 
our transmitter but proved to have one 
serious drawback. Since the tuned 
circuit was connected to the plate and 
the following stage was capacitance 
coupled to it, any variation in the fol¬ 
lowing stage conditions reflected back 
into the tuned circuit, producing fre¬ 
quency shift. 

While the next stage in our trans¬ 
mitter was a cathode follower, capable 
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PARTS LIST 

Standard instrument case (with top 
ventilation) 13" x 8 " x 7", 
complete with panel and chassis. 
Dials with vernier drives. 

10-415 tuning capacitor, min¬ 
iature. 

10-415 tuning capacitor, standard. 
7-pin ceramic valve socket. 

9-pin ceramic valve sockets. 

Octal ceramic valve socket. 
2 -pole, 2 -position wafer switch. 

2- pole, 3-position wafer switches. 

3- pole, 3-position ceramic switch. 
50K, 2W wirewound potentio¬ 
meter. 

Aerial changeover relay. 

Key jack. 

Jin slug-tuned formers complete 
with shielding cans. 

Air Dux 816T coil or similar. 
1mA meter. 

Belling and Lee sockets or similar. 
2.5mH RF chokes. 

3-30 Philips trimmer, 
knobs. 

Standard 4-lug tagstrip. 

Miniature 3-lug tagstrips. 
Miniature 4-lug tagstrip. 

Miniature 7-lug tagstrips. 

- 4 in to - 4 in coupling. 

fin to -Jin flexible coupling. 

Short length of Jin brass rod. 
10K tab pot. 

VALVES AND DIODES 
6 AU 6 

12AU7 ' 

6 CH 6 

6 DQ 6 A 

OA95 



CAPACITORS 

1 10pF NPO. 

2 27pF NPO or styroseal. 

1 33pF NPO, styroseal or silver mica. 

1 39pF NPO, stryoseal or silver mica 
1 47pF styroseal or silver mica. 

4 lOOpF styroseal or silver mica. 

1 120pF styroseal or silver mica. | 

1 180pF silver mica (70 ohm load 
220pF). 

2 220pF styroseal or silver mica. 

1 270pF styroseal or silver mica. 

1 270pF silver mica (70 ohm load 
330 pF). 

1 470pF styroseal or silver mica. 

1 470pF silver mica (70 ohm load 
560pF). 

1 680pF styroseal or silver mica 

5 lOOOpF styroseal or silver mica. 

1 .0018uF styroseal or silver mica. 

1 .0027uF styroseal or silver mica. 

1 ,0047uF 2KV ceramic. 

3 .01 uF 400VW plastic. 

RESISTORS (half watt unless 
specified). £ 

3 100 ohm 1-watt composition type. 

1 IK. 

1 2.7K 
1 4.7K 
1 10K 

1 10K 1W 

2 22K 1W l 

1 33K 

1 33K 2W 
1 47K 

1 47 K 1W 

2 47 K 2W 
1 100K 

MISCELLANEOUS 
Screws, nuts, solder lugs, hook-up 
wire, coaxial cable, resin core solder, 

K ? 



AWARDED 1964 UNITED STATES EXPORT AWARD 
NOW AVAILABLE IN AUSTRALIA 


AMATEUR 


Eico 723 60-Wott CW Transmitter 'clean' 60 
watt, CW, 50 watt, AM/phone with external 
plate modulation. 80 through 10 metres. 
_ Kit £49/17/6 Tax Inc. 

Eico 720 90-watt CW Transmitter, 'clean' 90 
watt, CW, 65 watt AM/phone with external 
plate modulation. 80 through 10 metres. 
_ Kit £75/10/0 Tax Inc. 

Eico 722 Variable Frequency Oscillator (self 
powered), approaches crystal stability. 80 
through 10 metres. 

- _ Kit £39/0/0 Tax Inc. 

Eico 710 Grid-Dip Meter. Continuous coverage 
400 kc to 250 me. 500 

__ Kit £23/17/ 6 Tax Inc. 

Eico 730 High-Level Modulator. Delivers 50 
watts undistorted audio. Unique over-modula¬ 
tion indicator. 

Kit £49/10/0 Tax Inc. 


TV SERVICING 


Eico 944 Flyback Transformer and Yoke 
Tester. Positive check of all types of yokes 
and flybacks. Shows up one shorted turn. 
_ Kit £23/5/0 Tax Inc. 

Eico 632 CRT Tester and Rejuvenator. Sup¬ 
plied in carrying case. Rheostat controlled 
filament volts. Full CRT testing facilities. 

Kit £49/17/6 Tax Inc. 


STEREO 


Eico AF4. 10 watt Stereo Amplifier. Provides 
Hi-Fi at power levels to drive high efficiency 
speakers to concert volume. 

_ Kit £32/5/0 Tax Inc. 

Eico 2400 Stero/Mono 4-track record. Semi- 
professional unit. Available in kit form for 
first time. 

Semi-Kit £190/4/0 Tax Inc. 
Transistorised (RP100) £285/10/0 Tax Inc. 


INSTRUMENTS _ 

Eico 430 General Purpose 3" CRO. Compact, 
lightweight. 2 cps to 500 kc. 25 MV/CM. 
Flat face, sharp, bright trace. 

_ Kit £48/17/6 Tax Inc. 
Eico 46d~Wide Band 5" CRO. Flat vertical 
response D.C. 4.5 Mes. down 10 db at 10 
megs. Push-pull DC vert amps. Edge lit 
lucite screen with dimmer. 

_ Ki t £75/17 /6 Tax Inc. 

Eico 232 Peak to Peak VTVM. Peak range 
0-4200 volts. RMS sine range 0-1500 volts. 
DC range 0-1500 volts. Ohms 0.2-1000 meg¬ 
ohms. 30 KV and other probes available. 

Kit £ 25/17/6 Tax Inc. 
Eico 369 Sweep and Post Injection marker 
generator. Sweep 3-220 me. Marker 2-225 
me. AGC ensures level constant over whole 
range. Pure electronic sweep circuit. No dis¬ 
tortion of response. Good quality vernier 
dials. 

Kit £7 6/12/6 Tax Inc. 
Eico 950B RC Bridge RCL Comparator. Capa¬ 
city 10 fifi? — 5,000 /lF. Resistance 0.5 ohms 
—500 M. ohms. Accuracy ±10%. 

_ Kit £25/15/ 0 Tax Inc. 

Eico 667 Dynamic Conductancer Tester. Tests 
all new tube types, npn and pnp transistors. 
Quick key electrode selection. 
_Kit £69/15/0 Tax Inc. 

Eico 377 Sine and Square Wave Generator. 

Sine 20-200,000 c/s. Square 60-50,000 c/s. 
Cal. accuracy + 3 db or 1 c/s o/p 10 volts 

across 1,000 ohms. Distortion less 1%. 

_Kit £29/17/6 Tax Inc. 

Eico 680 Transistor and Circuit Tester. Accu¬ 

rate measurement of diode and transistor 
characteristics with VOM facilities. 

Kit £19/17/6 Tax Inc. 

Eico 488 Electronic Switch converts single 

beam CRO to double beam. May be used as 
square wave generator. 

Kit £25/17/6 Tax Inc. 


Factory wired and tested units available 
Delivery free within Australia 
Write for full EICO brochure 

A. J. FERGUSON (Adelaide) PTY. LTD. 

189 FLINDERS STREET, ADELAIDE, S. AUST. 
TELEPHONE: 23 1922 

Also distributors VIKING and SONAR amateur equipment. 
MILLER JOHNSON components 


Radio, Television & Hobbies .. February, 7965 


45 





































TEISCO MICROPHONES 



RETAIL 

CRYSTAL FREQUENCY +S/T 


CM-2 | 150-9000c/s 

£10 0 

CM-20 

100-9500c/s 

3 0 5 

CM-30 

l00/9000c/s 

2 16 0 

CM-50 

l00/9000c/s 

1 9 3 

LM-I 

I50-9000c/s 

19 3 

RETAIL 

DYNAMIC FREQUENCY +S/T 

DMS-3 

150-9000c/s 

£3 1 3 

DM-201 

lOO-IOOOOc/s 

4 12 10 

DM-301 

100-1 OOOOc/s 

7 4 6 

DM-303 

lOO-IOOOOc/s 

7 11 3 

DM-307 

100-1 OOOOc/s 

7 11 3 


r 

ZEPHYR PRO 

D U 

C T 

S PTY. LTD. 

-^ 

L_ 

58 HIGH STREET, GLEN 

IRIS. 

S E.6. 

VICTORIA. AUSTRALIA 



AGENTS: D. K. Northover & Co.—Neil Muller Pty. Ltd. Homecrafts (Tas.) Pty. Ltd.—Jacoby, Mitchell 
& Co. Pty. Ltd.—T. H. Martin Ply. Ltd.—P H. Rothschild & Co. Ltd., New Zealand. 



introducing the 

TRUVOX M 


PRICE 
142 gns. 


Clinically professional in every line. Crisply precise 
in operation. Full and faithful in reproducing sound 
. . . this sums up the new Series 90 — the finest 
yet from TRUVOX. 


ILLUSTRATED: 

PD.93 2-track mono tape unit 
PD.95 4-track mono tape unit 


ALL THESE FEATURES: 

“PIANO KEY” OPERATION CATHODE FOLLOWER OUTPUT : RECORDING LEVEL V.U. 

METERS : 3 SPEEDS : HUB-LOCK REEL CARRIERS : 4-DIGIT COUNTER : AUTO. 
STOP WILL OPERATE ALSO IN UPRIGHT POSITION : MIXING FACILITIES : SPECIAL 

CUE CONTROL TRACK-UPON-TRACK RECORDING 

ECHO CHAMBER EFFECTS: FREQUENCY RESPONSE, ALL MODELS, AT 7»/ 2 I.P.S. 30-20,000 C.P.S. 

± 4 DB; 3% I.P.S. 40-12,000 C.P.S. ± 4 DB; 1% I.P.S. 60-8,000 C.P.S. ± 3 DB. 
OTHER MODELS INCLUDE: COMPLETE TAPE RECORDERS, 2 OR 4-TRACK, R92 OR R94. 

STEREO TAPE UNITS, 2 or 4-TRACK, PD99 OR PD97. 

DECKS ONLY. 2 OR 4-TRACK, D92, D94, D97, D99. 

CAN BE SEEN AND DEMONSTRATED —STEREO CENTRE, 161 EXHIBITION ST., MELBOURNE 

Guaranteed and Serviced by the Australian Distributors: 

BROWN & WATSON ELECTRONICS PTY. LTD. 

281 LATROBE ST., MELBOURNE. PHONE 67 8025 
139 TRAFALGAR ST. f ANNADALE 1023 HAY ST., PERTH NORTH TER. HOUSE 
N.S.W. PHONE 68 4441 PHONE 21 4621 ST. PETERS, S.A. 
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KEY JACK 


6CH6 


6DQ6A 
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RELAY 


££ 1 m 
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.VFO TUNING - 
‘CAPACITOR 


[parasitic 
I CHOKE 


FINAL AMPLIFIER 
TUNING CAPACITOR. 


6CH6 


6AU6 


|l 2AU7 


6DQ6A 


AERIAL 


of giving good isolation from succeed¬ 
ing stages, changes in its own operating 
conditions could still reflect back into 
the oscillator tuned circuit. After several 
experiments it was decided to try the 
VFO as an electron-coupled oscillator, as 
shown in our circuit diagram. After 
juggling the constants for the best 
results, the final circuit proved to be 
substantially better than that originally 
tried. 

An important factor in maintaining 
frequency stability in a VFO is the 
loaded Q of the frequency controlling 
circuit, the stability being improved with 
increase of Q. The Tesla circuit, look¬ 
ing into a relatively high impedance 
valve load, maintains a high loaded Q. 


In the underneath view, the location of the neutralising trimmer may he clearly 
seen in the centre compartment. The shields for the various sections may he 
made from tinplate or thin brass sheet. Our shields were anchored to solder 
lugs screwed to the chassis. The wiring around the VFO section is heavy tinned 
copper wire covered in cambric sleeving. 


mutual conductance to inter-electrode 
capacitances. 

By the way, should trouble with spuri¬ 
ous oscillation be encountered in the 
original plate feedback circuit, try chang¬ 
ing the RF choke used for the plate 
high tension feed. We did observe this 
trouble in the original oscillator with 
one type of RFC which had an iron- 
dust core. Changing this component 
cured the trouble. If slightly less output 
can be accepted, the RFC could be 


This configuration also achieves capaci- changed to a suitable resistor. However, 


tive swamping of the valve elements con¬ 
nected to the tuned circuit. In our final 
circuit these elements are the control-grid 
and the screen-grid. 

The Tesla oscillator is derived from 
the Clapp (series tuned Colpitts) oscil- |§f|j 
lator and uses a similar series tuned 
circuit. However, the Tesla has one big 
advantage over the Clapp in that it will 
cover a much wider tuning range with¬ 
out loss of output. 

The Tesla oscillator seems to be quite 
a reliable performer and no problems 
were encountered, in either version tried, 
in achieving oscillation. For those who 
wish to experiment with this oscillator, 
details have been published in the 
RSGB Amateur Radio Handbook and 
several magazines. Maximum frequency 
stability is obtained by the selection of a 
valve with the highest possible ratio of 

The aerial and receiver sockets on 
the back of the chassis tit through 
%in cut-outs in the back of the in¬ 
strument case. The wiring visible on 
the top of the chassis was run in solid 
conductor insulated Wire which re¬ 
tains its position on the chassis. The 
parasitic stopper can be seen mount¬ 
ed on top of the plate tuning 
capacitor. 
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if this step is taken make sure that the 

pip 


screen grid resistor and plate resistor are 
so proportioned that the screen grid 
voltage does not exceed the plate voltage. 

The second valve in our transmitter is 
a twin triode, 12AU7, which provides 
the cathode follower for the VFO and 
the control gate for the diode switching. 
The diode switching circuit is wired so 
that, when the keying circuit is open, 
the voltage at point A is higher than 
that at point B and C. This reverse 
biases the X diodes, allowing very little 
radio frequency current to flow through 
these diodes, and forward biases the Y 































NEW 



COHERENT DECADE 
FREQUENCY SYNTHESIZERS 

... the first two of a series 



Dio! any signal from . . . dc to 100 kc continuously or in 0.01-cycle crystal-locked steps, 

with the Type 1161 -A Synthesizer. 


SPECIFICATIONS 

Frequency Range: TYPE I 162-A, 0 
Me; TYPE I 162-A, 0-100 kc. 

CAD cps/dial division: TYPE I 162-A 
0.001; TYPE I 161-A, 0.0001. 

Other Outputs: TYPE I 162-A, 0.1, 
I, 5, 42, 50, 5.0-5.1, 50-51 Me; 18 
volts dc. TYF’E I 161-A, 0.1 1,5, 42, 
5.0-5.1 Me; 18 volts dc. 

Spurious Frequencies: TYPE I 162-A, 
-60 to -70 db; TYPE II6I-A, 
-70 to -80 db. 

Harmonics: ±40 db. 

Output level: Adjustable, 0 to 2 volts 
into 50 ohms; output control and 
meter provided. 

Output Response: ± I db, 50 cps to 

maximum frequency. Output also 
available down to dc at high 
impedance. 

60- and 120-cycle Sidebands: —65 

to —70 db, ac-operated; none 
battery-operated. 

Internal Standard: Room-temper¬ 
ature crystal oscillator. Temperature 
coefficient of frequency is approxi¬ 
mately ± I x IO- 7 /°C. at room tem¬ 
peratures. A frequency adjustment 
is provided. Crystal frequency can 
be locked to external standard. 


. . . dc to I Me continuously or in 0.1-cycle crystal-locked steps, with the 
Type I 162-A Synthesizer. 

Seven convenient modular decades plus a continuously adjustable unit 
that permits either stepped or continuous frequency selection. At least 
9-figure readability, including two significant figures provided by the 
continuously adjustable decade, which can be self-calibrated to three 
figures or more. Frequency can be varied by an external dc voltage— 
can be swept, fm modulated, or phase-locked to other signals. Operates 
from self-contained crystal standard or from external standards. Up to 
2v output into 50 ohms. Fits into only 5^ inches of rack space. 


Full technical information from the sole Australian Agents: 



SYDNEY: 307 Kent St., 29-1111. NEWCASTLE WEST: 844 Hunter St., 61-4077. 
WOLLONGONG: 140 Keira St. 2-5444. ADELAIDE: 204 Flinders St. 233-233. 
BRISBANE: 13 Chester St., Fortitude Valley. 51-5121. MELBOURNE: 220 Park St., 
South Melbourne. 69-0151. PERTH: Tough Instrument Service Co., 993 Hay St. 
21-9767. HOBART AND LAUNCESTON: Associated Agencies Pty. Ltd. 
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diodes which will conduct and short any 
remaining signal to ground. 

When the keying circuit is closed the 
opposite occurs. The 12AU7 now draws 
additional current and, in doing so, re¬ 
duces the voltage at point A to a figure 
that is lower than both B and C. The 
X diodes are now forward biased and 
conduct freely whereas the Y diodes are 
now reverse biased and appear as a 
virtual open circuit to the signal. The 
signal is thus free to pass on to the fol¬ 
lowing class A buffer stage. 

The OA95 diode was selected for the 
ciircuit because it has a low internal 
capacitance and a reasonably high in¬ 
verse voltage rating. This diode can be 
operated with a continuous inverse volt¬ 
age of 90 volts at 25 degrees centigrade. 
However, this would only give a 5-volt 
safety margin at this temperature in our 
circuit which is far from desirable. The 
easy solution was to use two diodes in 
series, as shown in the circuit diagram, 
achieving a high safety margin and also 
decreasing the capacitance between 
points A, B, and C. 

For our buffer stage we selected a 
6CH6 valve. This valve while having 
the small disadvantage of a high heater 
current has a high mutual conductance 
which, coupled with its low drive require¬ 
ments, make it an excellent amplifier 
valve. It has more than sufficient ampli¬ 
fication to raise the cathode follower out¬ 
put to a level required for the final 
amplifier. In fact, it is capable of over¬ 
driving the 6DQ6A. The inclusion of a 
variable resistor in the screen supply 
allows the output to be adjusted for the 
best performance of the final amplifier. 

The drive control should be advanced 
while monitoring the RF output till a 
maximum reading is achieved. Do not 
set the drive past this point. 

The plate circuit of the 6CH6 is fed 
from high tension via an RF choke and 
is capacitance coupled to the grid circuit 
of the 6DQ6A. A fixed tuned circuit is 
wired in the grid circuit of the final 
amplifier and provision made for series 
capacitance neutralisation of the 6DQ6A. 
The setting o r the neutralising capacitor 
was found to be quite uncritical and the 
lowest capacitance commensurate with 
stability on all three bands should be 
used. 

The grid circuit is returned to the 
negative bias supply on the modulator 
chassis. When drive is applied to the 
final amplifier, the bias of this stage will 
be set by the original fixed bias plus the 
voltage developed by the flow of grid 
current through the return path resistor 
in the bias supply. 

For those building the transmitter and 
not the associated power supply a sep¬ 
arate bias supply may be furnished or 
grid-leak bias (approximately 22K) may 
be used. If grid-leak bias is used, no 
protection is available for the final valve 
when keying takes place. In this case 
it would be necessary to provide either 
clamper valve protection or cathode bias 
protection. Either system has disad¬ 
vantages compared with fixed bias. 

With the modified pi network used 
the RF choke is not very critical but the 

The heart of this transmitter is the 
Tesla oscillator which is capable of 
good stability with higher output than 
most commonly used VFO circuits . 
The operation of the diode-gate key¬ 
ing is explained in the text and re¬ 
fers to the lettering around this 
portion of the circuit . 













































































MHCRRTHS 

FOR QUALITY 

RECORD PLAYERS 




DUAL 400 RECORD PLAYER 

Modern, torsion-resistant lightweight tonearm with built-in 
Dual stereo crystal cartridge CDS520/3, including micro 
and standard sapphire stylus. For all -record sizes and types. 
Separate muting switch for both stereo channels. Tonearm 
lock. 4 speeds, 2-pole Dual induction motor, automatic dis¬ 
engagement of drive wheel, turntable brake. Unique top- 
mount spring screws make Dual 400 easy to install from 
above. £20/14/- 

DUAL 1010 RECORD CHANGER 

Permits following modes of operation: manual single record 
play; automatic single record play with short spindle, and 
automatic record changing of up to 10 records of same 
size with changer spindle. Self-stabilising changer spindle 
(without overarm), modern lightweight tonearm of high 
torsion- resistance and small mass, with tonearm lock and 
separate muting switch, for both stereo channels. Cartridge 
holder with Dual stereo crystal cartridge CDS620. Opera¬ 
tion by two smooth working slide switches for record size 
selection. Start (and instant-change), instant stop (also re¬ 
turns tonearm to its rest), and manual operation. 4 speed, 
rugged 2-pole Dual induction motor, automatic disengage¬ 
ment of drive wheel. 

Standard £29/6/- Hi-Fi £31/9/- 


DUAL 1011 RECORD CHANGER 

Permits intermix of different size records, otherwise opera¬ 
tion and features are as in Dual 1010: manual single play, 
fully automatic single play, full automatic changing. Oper¬ 
ates with slide switch for start (and instant-change), instant 
stop (with automatic return of tonearm to its rest), and 
manual operation. £ 33 / 4 /- 

DUAL 1009 RECORD CHANGER 

Studio Pickup Arm fully balanced vertically and horizon¬ 
tally mounted on a ball bearing in both directions. Stylus 
pressure adjustable from £ to 7 grams — fingertip control 
and indicator scale. Slide in Head with simple and effective 
cartridge mounting—accepts all cartridges with std. 1 in 
mounts. Four speeds with vernier speed control — speed can 
be controlled plus or minus 3 per cent. Heavy duty — 4- 
pole—magnetically shielded motor — rubber mounted. Cast 
Duralumin turntable weighing over 71bs assures uniformly 
constant speed. Txtremely light slide controls permit auto¬ 
matic operation without vibrations — automatic cycle will 
operate as low as i gram stylus pressure. Tiiple function: 
Manual — Automatic single player and changer operation. 
New design spring and rubber chassis mounts eliminate 
possibility of feedback. 

From £47/15/- (According to Cartridge.) 


Trade inquiries Welcome 


J. H. MAG RATH S CO. P T Y. LTD. 

208 LT. LONSDALE STREET, MELBOURNE, VICTORIA, PHONE 32 3731 





NEW BATTERY SAVER KIT 

6 or 9v. Plastic case 3'/2"L. x 2W x IW’H. Replaces 
battery in your transistor radio. Operates from the 
power. Maximum 80 milliamps. No. 657. £2/19/. Post I/. 


| Sales Tax included—We can su| 
any R.H. Printed circuits. 


* Radio 
Pty. Ltd 

LW3491, IW5385 


0*. R.C.S. 

7owWC £! (0MpiETE 

qual/ty DO IT 

CONSltfUClfOA// 

r - YOURSELF 

^r /OA// KITS 


6 First time in Australia • It's fun, it's guaran¬ 
teed to save £s • Build any of these in one even¬ 
ing • Compactly designed, fully engineered 

• " Comparable to the finest commercial sets 

• Beautiful cabinet , high impact plastic • Every¬ 
thing included, even the smallest screw • Stan¬ 
dardisation — cabinet and parts interchangeable 

• Minimum of tools required • New simple 
adjustment technique • No technical knowledge 

• No expensive test equipment • Everything fits. 
1964 RF Transporta 7. Complete kit — No. 640: £21/15/- 
Portable car radio, identical to 640 above, plus extra switch 
and car coil, etc. No. 642: £23/-/-. 

(Write for booklet on 640 and 642.) 


NEW AUDIO AMPLIFIER 

4 transistors, 'A or I watt. Small size: cabinet 3" x 
2" x I” plastic. Suitable crystal P./up, intercom., micro¬ 
phone, radio, etc. (9 volt.) 

Complete kit No. 665 — £4/19/-. Post 1/-. 


PERSONAL 

TRANSISTOR RADIO 

I Transistor, I Diode. 

No. 582—Do-lt-YOURSELF Kit of Parts 
for above, 49/6. 

No. 593—Wired ready to operate. 59/6. 
Postage 582, 593 I/. No C.O.D.t. 

PRINTED CIRCUITS 

Part No. 

558 Amp. Audio Transporta 

6 and 7 25/ 

559 RF Section Transporta 6 25/ 
562 RF Section Transporta 7 25/ 

567 RF Stage 3 gang Trans¬ 
porta 7 25/ 

568 TV Video Strip R. and H. 25/ 

577 University Converta 62/1C 25/• 

569 Audio and RF Transporta 4 25/ 

578 Basic Converter 6I/9C 25/ 

580 Car Radio 37/6 

586 Preamplifier 61/IIP 25/ 

587 Preamplifier 61/1 IPl 25/ 

591 30 W.P.A. Amplifier 35/ 

599 Mullard 3/3 Stereo, each 25/ 

606 Mullard 10/10 Stereo - pr. 65/ 

607 Mullard Preamp. 30/ 

608 Mullard W-B Tuner 30/ 


TRANSISTOR COILS 
AND IF'S 

Part No. 

174 Single Tuned IF 455 Kc 16/ 

175 Single Tuned IF 455 Kc 16/ 

176 Double Tuned IF 455 Kc 17/ 

177 Double Tuned IF 455 Kc 17/ 

178 Double Tuned IF 445 Kc 17/ 


179 Transporta IF 16/- 

248 Osc. Coil 15/- 

249C Aerial Coil with rod £1 

252 RF Coil 16/- 

253 Car Aerial Coil 17/- 

221 Aer Coil Valve 17/- 

223 Osc. Coil Valve 15/- 

118 IF Var. Freq. 445 Kc 18/- 

119 Standard IF valve 445 Kc 

Sales Tax Included 17/- 


ORDER BY MAIL 
CHEQUE, POSTAL NOTE 
OR MONEY ORDER DIRECT 
TO R.C.S. (add postage) 


IMPROVED 30 WATT 
12v. All Transistor 
P.A. AMPLIFIER 

No. 597—consisting cabinet, chassis, 
front panel and hardware, £6/0/0, 
No. 598—Complete Kit of parts, to 
smallest screw. £27. No. 656—Wired 
ready to operate, £29/10/. Postage 
597, 598 and 656, 10/ each. 
















































final tank has high tension applied so 
be careful when making adjustments. 
The capacitance values shown for the 
output side of the modified pi network 
are slightly lower than used in standard 
circuits but were selected for maximum 
efficiency with this circuit. 

A sample of the RF output is taken 
from the output circuit and rectified 
by an OA95 diode. The output circuit 
consists of a tab pot which may be set 
to give full deflection of the metering 
circuit when the final amplifier is cor¬ 
rectly tuned. This meter reading will 
vary from band to band and the tab 
pot should be set on the band which 
gives maximum meter deflection. 

As the 6DQ6A valve has no internal 
shield, an external shield was fitted to 
help stabilise this stage. The height of 
the shield should be such that the top 
reaches the bottom of the valve plate 
viewed through the glass envelope. We 
manufactured our shield from a tin can 
of appropriate diameter and reduced to 
the correct height. After two mounting 
tags were soldered to the shield the as¬ 
sembly was painted as a safeguard 
against rust. 

6DQ6A CIRCUIT 

Underneath the chassis, the grid cir¬ 
cuit of the 6DQ6A is completely shield¬ 
ed from the plate tuned circuit as may 
be seen in the bottom view photograph. 
The coil used in our plate tuned circuit 
was an Airdux coil type 816 T reduced 
to the correct number of turns. While 
a similar inductance might be hand 
wound, we found this particular pro¬ 
duct very easy to handle. Unfortunately 
mounting the coil in this confined space 
does affect the efficiency but this is one 
of the minor things which it is neces¬ 
sary to accept with a transmitter con¬ 
fined in a small space. 

In practice, the slight drop in effici¬ 
ency does not reduce the output signific¬ 
antly and may be accepted gracefully 
in view of ease of physical layout. 

The shielding of the 6DQ6A plate 
circuit also acts as a shield between the 
6DQ6A and the 6CH6 buffer stage. A 
small shield across the 6CH6 valve soc¬ 
ket is used in the interests of stability 
in this stage. Finally two further shields 
are used to isolate the VFO/keyer com¬ 
partment and the aerial relay. 

All shields indicated were fitted dur¬ 
ing construction of the prototype as 
good design practice and, as no instabi¬ 
lity problems occurred the additional 
trouble of fitting these shields could be 
regarded as a worthwhile investment. 

Alt wiring associated with the VFO 
was run in heavy, tinned copper wire 
with spaghetti sleeving. Tuning capaci¬ 
tors not directly returned to earth were 
secured to a tagstrip and wired into cir¬ 
cuit with tinned copper wire. Do not 
rely on the capacitor pigtails for total 
support as mechanical vibration will 
produce frequency shift. The leads from 
the control-grid and screen-gred to the 
switch were run in short lengths of coax¬ 
ial cable firmly tied down to the chassis. 

The VFO tuning capacitor is a single 
gang miniature broadcast type with a 
maximum capacitance of 415pF. This 
type was selected for its robust con¬ 
struction which is a big item in achiev¬ 
ing stability in the VFO. Selected series 
capacitors allow the three bands to be 
spread over the major portion of the 
VFO dial. The tuning capacitor is dir¬ 
ectly connected to the vernier mechan¬ 
ism and very little backlash in the tun¬ 
ing is evident. When the front panel is 


screwed to the case the tuning mechan¬ 
ism is well supported against mechanical 
variation. 

Owing to the fact that the PA tuning 
capacitor has a 3/8in diameter shaft it 
was necessary to supply a reduction fit¬ 
ting to couple into the vernier drive. 
As a flexible coupling with a reduction 
of 3/8in to iin was available, this fit¬ 
ting, plus a short length of shaft re¬ 
moved from the excitation potentio¬ 
meter, was pressed into service. This 
method of coupling will take up any 
small mistake in the mechanical layout 
of the final tuning capacitor and the 
vernier dial. 


When winding the coils for the trans¬ 
mitter it is necessary to wind the turns 
tight enough to give mechanical stability 
but not too tight so that the former is 
distorted and causes binding of the tun¬ 
ing. slug. When the circuit has been 
found to be operating correctly it is a 
good idea to use slug fixing compound 
to hold the slugs in place, especially in 
the VFO section. 

The transmitter in its final form gave 
excellent results. The keying characteris¬ 
tics were quite good and stability factor, 
for this type of construction, was well 
up to present day standards, especially 
on the two lower bands. 


NEW TELEVISION ENCYCLOPAEDIA 



5 Volumes 
5000 Subjects 


CONTENTS INCLUDE 


1850 Pages 
Fully Indexed 


Television Servicing Methods, Alignment of Video l-F 
Amplifiers, Picture Tube Input Circuits, The Sync Sections. 
Sweep Oscillators, Automatic Control of Sweep Frequency, 
Sweep Amplifier and Deflection Circuit, Picture Tube Service 
and Adjustments, Television Modulation, Measurements at 
High Frequencies, Analysers and Multimeters, Electronic 
Voltmeters, Signal Generators and Test Oscillators, etc. etc. 


SEE THESE BOOKS — AT OUR RISK! 

We will send you this complete 5 volume set for 10 days FREE 
TRIAL. Read and fill in coupon today. 


Standard Publishing Co. Pty. ttd., 

1 Fleming Place, off 359 Little Collins St., 
MELBOURNE. 


CLIP THIS NOW 


Please send me for 10 days Irial the complete 5-volume set Television HnpelOPaedia. I 
at liberty to return these books within 10 days of my receipt of them. If 1 decide ^ 
> them I will pay <£1/0/0 deposit and £2 0 0 per month until the total sum of 


am 

keep them 1 will pay 
£16/16/0 is paid. 

NOTE: The books cannot be purchased separately. 


NAME 

ADDRESS 


OCCUPATION . 

SIGNATURE .. 

PARENTS OR GUARDIANS SIGNATURE 
(If under 21) 
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mikroport- 

WIRELESS MICROPHONE SYSTEM 


(High-quality studio microphone 
illustrated — lapel type also 
available) 


“Mikroport” is a pocket-sized 
portable microphone system 
using an f-m radio-link in place 
of connecting cables between 
the microphone and its asso¬ 
ciated amplifier. 

The absence of yards of haras¬ 
sing microphone cable and the 
high-quality audio signals pro¬ 
duced by the “Mikroport” make 


it ideally suitable for entertain¬ 
ments, stage and studio pro¬ 
ductions. Without microphone 
cables greater freedom is 
obtained in lecture-halls, schools 
or open-air functions. 

In industrial premises there is 
no need for long microphone 
cable when the “Mikroport” is 
used for relaying instructions or 


messages. 

At sporting fixtures the an¬ 
nouncer is free to move quickly 
from one vantage point to 
another when he has a small 
cableless “Mikroport”. Not 
being hampered by the length 
of microphone cable is especial¬ 
ly useful to an announcer at 
car or boat races. 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York Street, Sydney. 2 0233 



MELBOURNE:Amalgamated Wireless (Australasia) Limited.BRlSBANE:Chandlers Pty. Ltd. ADELAIDE:Newton McLaren Ltd. 
PERTH:Atkins (W.A.) Ltd., Carlyle & Co.(1959)Pty. Ltd.HOBART & LA,UNCESTON:Amalgamated Wireless (Australasia) Limited 
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CHAPTER 18: Electronic servicing. Servicing as a career. 
Training to be a serviceman. "Trades" courses, private study, 
private colleges. Avoiding the "dead end" job. Practical experience 
and putting training to work. Servicing in practice. 

Diagnosis. Customer relations. Typical equipment. The 
Multimeter. Sensitivity and loading problems. The VTVM etc. 

The service oscillator. The sweep generator. The cathode ray 
oscilloscope. The audio generator. Valve and transistor testers. Service data. 


S ERVICING is a vitally important 
part of the whole electronics in¬ 
dustry and, today, this embraces a much 
wider field than that of radio and tele¬ 
vision sets. Electronics, in one form or 
another, has invaded almost every phase 
of our modern life and, wherever there 
is a piece of electronic equipment, there 
is a need for someone with skill and 
knowledge to maintain it in proper 
working order. 

This fact holds a promise not only 
of a continuity of service work, but of 
increasing scope. 

But what is a radio—or should we 
say an electronic — serviceman? How 
does he acquire this status? What are 
his qualifications? How does he go 
about his job? What equipment does 
he use? These, and similar questions, 
are invariably asked by members of the 
rising generation who are seriously con¬ 
sidering a career in electronics, and to 
whom servicing may have an appeal. 

It is the purpose of this chapter to 
try to answer these questions, at least in 
a general way. Fairly obviously, we 
cannot tell you how-to-be-a-serviceman- 
in-one-easy-lesson; no one can hope to 
do that. But we can provide some 
useful background, which will better 
enable the reader to appreciate what is 
involved if he elects to choose such a 
calling. 

WISE CHOICE 

For those who are seeking something 
other than the routine of factory mass 
production but who feel that, for various 
reasons, they cannot advance to engin¬ 
eering level, servicing could be a wise 
choice. 

In spite of all the attempts to make 
it otherwise, a good serviceman still has 
to think and, if he has any liking for 
his job at all, there is little chance that 
he will stagnate technically. On the 
contrary, the rapid growth of electronics 
provides a continual challenge to move 
beyond the routine to more specialised 
—and more remunerative—fields. 

How does one become a serviceman? 
At present, there are few, if any, 
hard and fast rules but, these days, any¬ 
one who shows an aptitude for the job 
should have little difficulty in finding 
employment which will provide the 
necessary practical training. At the 
same time, the would-be serviceman 
must be prepared to study diligently if 
he is really to get anywhere. 

What are his qualifications? 

Again, there are few hard and fast 


rules, a fact which many people deplore, 
believing that a certain minimum stan¬ 
dard of proficiency should be demanded 
before a person is allowed to offer his 
services to the public. Be that as it 
may, the truth is that, in this country, 
there is very little to stop almost any¬ 
one calling himself a radio/TV service¬ 
man. 

Whether he can maintain such a 
front is quite another matter, involving 
honesty, personality, business ability— 
and technical knowledge. 

However, for his own benefit and that 
of future customers, the aspiring service¬ 
man should consider nothing less than 
a thorough basic training at around 
trade-course level, plus as much prac¬ 
tical experience as he can get. There 

jH "theI sERyicuMi? 

s This chapter of our Basic Radio <1 

Course has been written, logically \\ 
\\ enough, by the Serviceman Who ![ 
\\ Tells. As a result, the regular ][ 
\\ feature under this heading could J> 
]> not appear this month. However, s 
j> the Serviceman will be back with <! 
<1 his regular stories next month. 

is little doubt that a good serviceman 
is a balanced combination of basic train¬ 
ing and practical experience, with each 
aspect as important as the other. 

In line with this, the would-be ser¬ 
viceman should have aimed, as a mini¬ 
mum requirement, at passing the ex¬ 
amination at the end of three or four 
years of secondary school, which norm¬ 
ally qualifies for a tertiary “trades” 
course, apprenticeship and so on. 

The difficulty then arises as to where 
to go from here. For most other trades, 
there is an established pattern of ap¬ 
prenticeship and training but, because 
of its relatively short history, the “trades¬ 
man” pattern in the electronics industry 
is still very much in the formative stage. 

Nevertheless, at many centres where 
tertiary education is available, students 
should be able to find courses offering 
a substantial content of electrical and 
electronic fundamentals. They may not 
be aimed at producing certificated elec¬ 
tronic servicemen and they may, in fact, 
produce a trade qualification of a quite 
different type. But such qualification 
will be no load to carry and it will 
provide a very useful practical and 
theoretical basis from which a career 
in servicing can be developed. 


Vocational guidance officers should be 
able to assist in choosing the best 
course at the various centres. 

By and large, “trade” courses are 
not so onerous as to prevent the willing 
student from supplementing the official 
syllabus with parallel reading and some 
kind of parallel practical work. 

The latter is most important if the 
student is to develop any tie-up between 
theory and practical equipment. 

PARRALLEL STUDY 

Do-it-yourself projects, such as des¬ 
cribed in this journal, are one way of 
gaining additional experience. Linking up 
with a local radio club or an amateur 
operator are other possibilties. Occasion¬ 
ally, local radio dealers will offer spare¬ 
time bench work to trainees, working 
under supervision. 

If circumstances are such as to make 
it impossible for a trainee to attend a 
Government-sponsored college, training 
at a private institution can be considered, 
with a preference to those which offer 
practical sessions in addition to lectures 
and/or correspondence. 

In fact, there is something to be said 
for doing a private servicing course, 
more or less in parallel with a trades 
course, where the latter is only obliquely 
related to electronic servicing. 

The vital point is for the intending 
serviceman to be committed to some 
definite course of study, involving funda¬ 
mentals, which will impose upon i him 
obligation and discipline. “Private 
study” can lapse all too easily, added 
to which the student has nothing tangi¬ 
ble to display for his efforts, when later 
applying for a position. 

Strangely enough, and despite all this, 
there are still people who believe that 
basic principles, or “theory” as they are 
inclined to disparagingly call it, is 
unimportant to a “practical” serviceman. 
In fact, the “valve jockey” so often en¬ 
countered in the TV servicing field, relies 
for his existence on this kind of think¬ 
ing. 

"DEAD END" JOBS 

While service organisations can make 
a case for “valve jockeys” on economic 
grounds, this approach could pose a 
serious hazard for the younger would-be 
serviceman. While there is no valid 
objection to anyone starting as a “valve 
jockey,” such a position can easily turn 
out to be a “dead end” job, unless the 
individual is encouraged to educate him¬ 
self out of it. 

In five years time he will still be a 
“valve jockey” — a somewhat more ex¬ 
perienced one perhaps — but still work¬ 
ing by rote to a monotonous formula, 
with all his advancement (if any) be¬ 
hind him, and in a job which, for him, 
holds no future. 

Summing all this up, we might say 
that training should involve all the ele¬ 
mentary basic theory — the nature of 
resistance, inductance and capacitance; 
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the behaviour of tuned circuits. RO net¬ 
works. etc.; the operation valves and 
transistors and so on. On top of this 
should come the more practical train¬ 
ing; how the basic theory applies to the 
practical circuits of radio and TV re¬ 
ceivers or. in short, how they work. 

Thus a serviceman should be able to 
explain, at a fair technical level, just 
how any section of a receiver works. 
And, arising out of this, he should be 
able to make a reasonable estimation of 
what would happen if a particular com¬ 
ponent failed in a particular manner. In 
short, he should begin to anticipate faults 
as his training progresses. 

The other aspect of this training is 
practical field experience; an excellent 
teacher for those equipped — by study 
— to learn. This is where the student 
learns the things not found in the ordin¬ 
ary text book: That Blank and Co.’s 
model XI23 TV set used a batch of 
vertical oscillator transformers that were 
unusually prone to breakdown; that poor 
sensitivity in a certain radio receiver 
is almost always due to faulty resonating 
capacitors in the IF transformers; or that 
hot humid weather and broken down 
crystal pickups go together. 

Similarly, it does not take the astute 

S erson long to realise that most sets 
ave weaknesses which are peculiar to 
them by reason either of the circuit they 
employ or the components they use. 
Knowledge of this kind helps enormously 
in rapid diagnosis and repair of the more 
routine faults. 

This last statement may suggest that 
such an approach to diagnosis is no 
more than an extension of the valve 
jockey idea; that one simply learns what 
are the most likely faults in each make 
of set, and equips onself to treat the 
set on this basis. 

But there is a vital difference. The 
valve jockey type is “through,” once he 
has exhausted his fund of experience. 
Unless he can fluke a cure on a costly 
trial-and-error basis, he has nothing to 
fall back on. He must either waste still 
more time or seek assistance. 

TRAINING COUNTS 

The well-trained man, on the other 
hand, expects that he might have to 
search for the fault. To be sure, he will 
first investigate the most likely possib¬ 
ility, based on experience; to do other¬ 
wise would be foolish. But when he 
draws a blank, in terms of expected 
faults, that is when he really starts to 
work. 

Knowing how this part of the set 
should function, he combines his basic 
training, his experience with voltages or 
waveforms normally found in this part 
of the circuit, and his ability to make 
and interpret measurements, to go over 
the section systematically until, inevi¬ 
tably, he is rewarded. 

This then becomes experience on 
which he can draw, next time, to do a 
quicker job. In short, the trained man 
constantly adds to his own experience. 
The valve jockey can do so only on a 
very limited basis, with the additional 
hazard that his “knowledge” will be 
tainted with a good many wrong ideas. 

So it is that practical experience helps 
to consolidate the basic training, so that 
the student not only learns but under¬ 
stands. And when he understands he 
is well on the way to becoming a good 
serviceman and a good technician, with 
a latent ability to tackle other tasks. 

How does a'serviceman go about his 
job? 


Whether he realises it or not, every 
serviceman attacks each job in three 
stages; First he notes the symptoms; 
from these he diagnoses the fault; then 
he effects the necessary repair. 

Even the valve jockey works this way. 
In his case, however, the symptoms 
noted will normally be confined to the 
most obvious ones, the diagnosis to nom¬ 
inating the section of the set at fault, 
and the repair to replacing the appro¬ 
priate valve or valves. If this fails, he 
may well have to seek assistance from 
someone more experienced. 

This bring ns to the first require- 



"He says ho was trying to pull a car 
radio." (PF Reporter.) 


ment of good servicing—the ability 
quickly and accurately to diagnose a 
fault. 

Perhaps this may appear to be stating 
the obvious, but it is not always fully 
appreciated that diagnosis is usually the 
most difficult part of the job. Almost 
anyone who is handy with pliers, screw¬ 
driver and soldering iron can replace 
a faulty component once it is nomin¬ 
ated, but it often takes real skill to nom¬ 
inate it. 

The need to do the job in a reasonable 
time is fairly obvious; time is money in 
business and anyone who consistently 
takes longer than necessary to locate a 
fault will soon price himself out of the 
market — or starve! 

Accuracy is equally important. A 
false diagnosis means wasted time and, 
while even the most experienced will go 
off on a false trail sometimes, the per¬ 
son who consistenly needs several bites 
at the one problem will prove as costly 
as anyone who is too slow for any other 
reason. 

But even more important is the ques¬ 
tion of customer satisfaction. Wrong 
diagnosis can involve the customer in 
unnecessary expense or, possibly worse, 
result in a fault seeming to be fixed 
when it is not, with consequent customer 
inconvenience and dissatisfaction. The 
latter occurs most frequently when the 
fault is of an intermittent or nebulous 
nature. 

What makes a good diagnostician? 

There are many things. Fairly ob¬ 
viously he needs adequate training, 
adequate experience, and adequate test¬ 
ing facilities. But most of all he needs 
an inquiring mind and an ability to 
reason things out for himself; an ability 
— and a willingness — to collate all 
the signs, symptoms, and history of a 
fault and then, from basic principles and 


experience, to nominate its most likely 
cause. 

This implies, in turn, that he has the 
ability to collect all these data, and this 
is also part of his training. Keen obser¬ 
vation plays a large part, but he must 
also learn how to ask questions in a 
pleasant and tactful manner, and with¬ 
out risk of antagonising the customer. 

Most “signs” can be taken in at a 
glance, almost automatically. They are 
all the things we observe about a set, 
other than its actual performance; 
whether it has suffered physical dam¬ 
age, whether it appears to have been 
tampered with, the type of aerial it uses, 
the presence of appliances which might 
cause interference, and so on. 

Symptoms refer to the set’s actual 
performance. The more accurately the 
serviceman observes them, the better 
his chances of a good diagnosis. More 
important, however, is the desirability 
of having the customer demonstrate the 
symptom about which he is complain¬ 
ing. If every serviceman made this a 
rule, there would be fewer cases of 
customers being charged for something 
about which they didn’t complain, while 
the “important” fault remains uncorrec¬ 
ted. 

In practice, history is all that you 
can encourage a customer to tell you 
about tho set in general, and the fault 
in particular. Most of it will be value¬ 
less prattle, but it is surprising how often 
they let drop a vital clue. And if it is 
one that draws attention to an obscure 
or intermittent fault, then it may well 
mean the difference between holding and 
losing a customer. 

What equipment does a serviceman 
need? 

As with the other aspects of servicing, 
there are no hard and fast rules as to 
what constitutes the ideal combination 
of test instruments. At the one extreme 
we have the type who used to boast 
— mostly before the days of TV — 
that he could service any set with a 
screwdriver. To him, the need to use 
even a multimeter was a sure sign of 
incompetence! 

At the other extreme we have the 
type who buys— Or wishes he could 
buy—every piece of test equipment in 
the catalogue. He firmly believes that if 
he can only acquire enough pieces of 
equipment he will become a top-notch 
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serviceman, lack of training and/or ex¬ 
perience notwithstanding. 

Fairly obviously, the ideal lies some¬ 
where in between. Too little equipment 
makes for inefficiency and probably 
leads to secondary faults, and faults in 
the making, being overlooked. 

For example: It may not be difficult 
for an experienced person, working on a 
conventional radio set, to diagnose that 
the reason the set failed is because the 
output valve has packed up. So, all that 
is necessary to get the set going again 
is to replace the output valve. 

But how is he to know, without the 
aid of some equipment, that the HT 
voltage is significantly below par, prob¬ 
ably because the rectifier is on the way 
out too? Detection of such a condition 
is something the customer has a right to 
expect, otherwise he is likely to find 
himself involved in the inconvenience 
and expense of another service call in 
only a few months’ time. Such a situa¬ 
tion does not enhance the serviceman’s 
image in the customer’s eyes. 

CAPITAL OUTLAY 

At the other end of the scale, the 
“buy everything” type ignores two vitally 
important fundamental facts: that equip¬ 
ment alone never made a serviceman and 
that, in the hard world of business, 
every piece of equipment in the work¬ 
shop will have to pay for itself in a 
reasonable time. 

In short, what the individual finally 
buys in the way of test equipment will 
be a compromise between what he 
would like and what his business can 
afford—the latter based not so much on 
available cash, but on what the equip¬ 
ment will earn for the business. 

All this simply means that some pieces 
of equipment are essential, some are 
highly desirable but not essential, and 
some virtual luxuries. But just where 
the line of damarcation occurs is a mat¬ 
ter for individual decision. About aU 
this article can do is discuss the more 
usual items in the approximate order 
that a serviceman might consider them. 

In so doing, we would remind read¬ 
ers that a previous chapter (16) discussed 
test and measuring instruments in their 
own right. As such, it was able to cover 
many of the finer points of design which 
we cannot hope to cover in this chap¬ 
ter. It is suggested that the reader refer 
to this chapter for detailed explanations 
of the operation of measuring instru¬ 
ments. 

THE MULTIMETER 

One piece of equipment, the worth of 
which no one is likely to question, is 
the multimeter. This is an essential item, 
used for tracking down a large percent¬ 
age of routine faults. About the only 
decision needing to be made is the type 
to purchase. 

A popular version in bygone years 
was based on a 0-1 mA meter movement 
and provided 12 basic ranges; four DC 
voltage, four DC current, and four re¬ 
sistance. In addition, a rectifier provided 
AC voltage ranges, and an “output” 
version of the latter was normally pro¬ 
vided. 

Such a meter was—and still is in some 
cases—the favourite instrument of the 
serviceman. It is compact, relatively 
rugged, works independently of the pow¬ 
er mains, and will cope adequately with 
the majority of voltage measurements in 
a radio and TV set. Even when some¬ 
thing better is acquired, it still comes in 
for a lot of routine work. 


Nevertheless, it does have limitations. 
When used as a voltmeter it has a sen¬ 
sitivity of only 1,000 ohms per volt and 
this can lead to serious measuring errors 
in certain parts of a circuit. 

The sensitivity of a meter is a measure 
of the degree to which it loads the cir¬ 
cuit under test or, looking at it another 
way, the amount of power it must take 
from the circuit in order to move the 
pointer. Whether the circuit can supply 
this power, without seriously altering its 
operating conditions, is the point to be 
determined when considering the suit¬ 
ability, or otherwse, of the meter. 

The “ohms per volt” refers to the re¬ 
sistance of the meter—as seen by the 
circuit under test—relative to the full 
scale value of the voltage range selected. 
For example: In the case of a 1,000 
ohms per volt meter the 10V range 
would have a resistance of 10,000 ohms 
(10K), the 50V range 50K, and so on. 

This is a very practical way to ex¬ 
press sensitivity, because it is usually 
fairly easy to assess the resistance of the 
voltage supply being measured. Provided 
this is significantly lower than the select¬ 
ed meter range, the error introduced by 
the meter’s presence will not be serious. 
However, when it approaches or exceeds 
the meter resistance, the error will be 
gross. 

EXAMPLES 

Typical examples are the screen and 
plate circuits of an ordinary resistance 
coupled audio stage, say a pentode with 
a 0.25M plate load resistor and a 1.5M 
screen dropping resistor. Here, the plate 
voltage supply has a resistance of at 
least 0.25M and the screen voltage sup¬ 
ply at least 1.5M. To these could be 
added the resistance of the main HT 
supply, but this is normally small enough 
to be neglected. 

If we attempt to measure the plate 
voltage, using, say, the 250V range of 
the meter, we find that the supply re¬ 
sistance of 0.25M is the same as that of 
the meter, and the latter will create con¬ 
siderable error. If we drop to the 50V 
range, which is not unreasonable, the 
meter resistance is only one fifth that 
of the supply resistance, and the meter 
reading becomes quite meaningless. It 
need hardly be stressed that the position 
is just so many times worse in the case 
of the screen voltage. 

In practice, most servicemen over¬ 
come this problem, to a degree, by 
familiarising themselves with typical 
readings made in these circumstances, 
error notwithstanding. These then be¬ 
come the voltages one expects to read 
at these points if all was well. The fact 
the readings themselves are wrong mat¬ 
ters little. 

The AGC voltage is another having 
a very high resistance source, but it is 
also one which can reveal a lot about a 
set’s behaviour if we can measure it 
accurately. Unfortunately, it is not pos¬ 
sible to read this with even an allow¬ 
able error, using the conventional 1,000 
ohm per volt meter. 

This limitation of the simple multi¬ 
meter has been emphasised for two 
reasons: to provide a logical background 
against which the advantages of more 
elaborate instruments can be considered, 
and to introduce the idea that the pres¬ 
ence of any test instrument—multimeter, 
CRO, generator, tracer etc. — can, in 
certain circumstances, upset the behav¬ 
iour of the circuit under test. An im¬ 
portant lesson a serviceman has to learn 
is to recognise such a possibility and 
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* Self - contained transformei to 


operate from 240V A.C. current. 


Postage 
only 3/ 
throughout 
Australia. 



Price 

£23/10/- 

Including 
Sales Tax. 


SMITH SONS & REES LTD. 


30-32 Wentworth Avenue, or 
G.P.O. Box 5038, Sydney, N.S.W. 

Phone 2-0956. 
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MULTIMETER TESTERS 


EXCLUSIVE TO RADIO HOUSE PTY. LTD. 

MODEL RH-50 


Phone 26-2817 


rr 


KEY LITE 

39/11 


MODEL RH.114 


TRANSISTOR HEARING AID 


with fob keyring, never 
need batteries or globe. 
Simply squeeze. Illum¬ 
inates car and house 
locks, etc. 

40/ - Posted anywhere. 


MODEL RH-31 

* 20.0000hms per Volt on DC. 

* 10,000 Ohms per Volts on AC. 

* 3£” Meter. 

* 18 position selector. 

SPECIFICATIONS: 

DC Voltages: O’^S-IOO-SOO-IOOO- 
5000 (20,000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 
V (10,000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50- 
500mA. 

Resistance: 0-6K-600K, 0-6Meg- 
60Meg. 

(30) Ohms. 3K, 30K, 440K at 
centre scale). 

Capacitance: lOOuuF-O.OluF, 

0.002uF-0.3uF. 

Inductance: 20 H to 2000 H. 
Decibels: minus 20db to plus 
30db in 2 ranges. 

Output Jack: for Audio 
measurements. 

Dimensions: (32” x 52” x 2 3-8”). 
Weight: (23oz approx.) 

Complete with internal battery 
and testing leads with prods. 

£12/5/- 

Postage 5/- to 10/- extra. 

MODEL RH-114 

4,000 Ohms/V Multimeter 
FEATURES 

All 1 p.c. precision resistors. 
Small and light weight for con¬ 
venience. 

Wide ranges of measurement, with 
high accuracy. 

Complete with test leads and 
batteries. 

SPECIFICATIONS 

Sensitivity: 2,000 Ohms per Volt 
DC and AC. 

Ranges: DC Voltage: 0-10-50-250- 
500-1000V. 

AC Voltage: 0-10-50-250-500- 
1000V. 

DC Current: 0-10, 0-250 M.A. 
Resistance: Ranges Centre Scale 
0-20,000 Ohms 200 Ohms 
0-2Megs. 20,000 Ohms 
Decibes: —20—22db. 20—36db 
(Odb lmW into 600 Ohms). 
Dimensions: 32” x 42” x 12”. 

Net Weight: 0.91bs. 

£5 

with Leatherette Case, £ 6 . 
Postage 5/ to 10/ extra. 


Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts 
used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS: 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
db (0 db equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pair heavy test 
leads. 

Batteries: 1 (1.5V), 1 (15V). 

Size: 3 5-16in x 6 5-16in x 22in. 

Weight: 1.41b approx. 

£15/10/- 

Postage 5/« to 10/- extra. 

MULTITESTER MODEL RH330 

RANGES: 

DC Voltages: 0-0.6-6-30-120-600- 
1200-3000-6000 V (20,000 Ohms/ 
V). 

AC Voltages: 0-6-30-120-600-1200 
V (10,000 Ohms/V). 

DC Current, 0-0.06-6-60-600mA. 

Resistance: 0-6K-600K-6Meg- 

60Meg. (30-3K-30K-300K at 
centre scale). 

Capacity: 0-.00005-0.01uF, 0.0001- 

0-2uF. 

Decibels: minus 20 to plus 63 
db. 


£11/17/6 


Postage 5/- to 10/- extra. 

MODEL RH-5 

* High sensitivity-20,000 Ohms/ 

V DC, 10,000 Ohms/V AC. 

* 3” Meter. 

* Handy pocketable size. 

SPECIFICATIONS: 

DC Voltages: 0-10-50-250-500-1000 

V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500-1000 

V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 

500mA. 

Resistance: 0-10K, 0-100K, 

0-lMeg, 0-10Meg. 

(62 Ohms, 620 Ohms, 6.2K, 62K 
at centre scale). 

Capacitance: 0.0001uF-0.005uF, 

005uF-luF. 

Decibels:, minus 20db to plus 
36db in 2 ranges. 

Dimensions: (3i” x 51 x 12”). 
Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 

£9/-/- 

Postage 5/« to 10/- extra. 


n*5 T phone MODEL FH-2 

This Hearing Aid is an ultra-modern 
unit It incorporates the following 
outstanding features: 

Ample power and clear tone. 

Compact, smaller than a packet of 
cigarettes. 

Precision printed circuit design. 
Magnetic earphone. 

Separate tone and volume control. 
Battery used: UM3 or 915 Evereadv. 
Packed in a presentation case. 

New Model £15/15/. 
Replacement Battery only Sh. 1/3. 
Postage Sh. 51 extra. 


LIMITED STOCK ONLY 

MODEL RH10 POCKET MULTIMETER 
RANGES 


RANGES: 

DC Voltages: 0-10-50-500-1,000 V at Decibels: 
2.000ohms V 

AC Voltages: 0-10-50-500-1,000 V at Output: 
2,000ohms V 
0-500uA 0-500 mA 
0-10 K-l Meg: 60ohms, 

6Kohms at centre 
scale. 

250uuF to luF, in 
two ranges 


DC Current: 
Resistance: 


Capacitance: 


Size: 

Weight: 


RADIO HOUSE PTY. LTD. 

306-308 PITT STREET, SYDNEY. Also at 760 George Street and 6 Royal Arcade. 


MODEL RH.330 


MODEL RH.5 


MODEL RH.10 


—20 to plus 36db, two 
ranges 

0-1,000 V in four 
ranges 

5in x 3V4in x lV4in 
13oz approx. 

Price £5/7/6 

Pentane 5/. jo/, extra- 
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take precautions against it. This includes 
selecting test instruments which are least 
likely to create such problems. 

But to return to the multimeter. 
There are two broad approaches to im¬ 
proved sensitivity, (1) substitute a more 
sensitive meter movement or (2) inter¬ 
pose a valve or valves between the meter 
and the input to the instrument and use 
the amplification so provided to improve 
the sensitivity. 

In the firet case we may typically 
substitute a lOOuA (0.1mA) or 50uA 
(.05mA) for the previous 1mA move¬ 
ment, giving an increase in sensitivity 
of 10 or 20 times respectively. (10,000 
or 20,000 ohms per volt.) Either repre¬ 
sents a very significant improvement and 
will cope with most measuring problems 
without significant error. 

A further worthwhile improvement is 
the extension of the ohms ranges by a 
factor of 10 (or 20) times. Thus, where 
a 1mA meter will normally be limited 
to reading about 1M maximum resist¬ 
ance with a convenient size battery, a 
lOOuA movement will extend this to 
10M. 

While such instruments were relative¬ 
ly expensive in the past, the position is 
a good deal better today. As a result 
they are a popular choice, either in 
place of or, better still, in addition to 
the 1,000 ohm per volt variety. 

Increasing use of transistors, incident¬ 
ally, has introduced another factor into 
the formulation of an “ideal” multi¬ 
meter. Whereas valves involve voltages 
widely spread up to 300 or more, tran¬ 
sistor circuits seldom operate above 
about 15 volts. The voltages at various 
points in the circuit may be quite low 
and, for easy testing of transistor equip¬ 
ment, it is an advantage if a multimeter 
has ranges of the order of 0-1.5V and/ 
or 0-3V, instead of earlier practice of 
0-10V as the most sensitive range. 

A valuable addition to any multi¬ 
meter, high sensitivity or not, is a sys¬ 
tem of protective diodes. Properly fitted, 
as a part of the overall instrument de¬ 
sign, they make a meter virtually “bash 
proof,” thus eliminating costly repairs 
and loss of use of an instrument. 

THE VTVM 

Approach No. 2, the use of valve 
amplification, gives us what we call the 
VTVM—the “vacuum tube” or “valve” 
voltmeter. The VTVM normally has a 
constant input resistance of around 11M, 
regardless of the voltage range selected. 
This means that its sensitivity is about 
on a par with a 10,000 ohms per volt 
meter on the upper ranges (1,000V) but 
is many times better in the lower 
ranges. This makes it particularly suit¬ 
able for checking the low voltage, high 
resistance AGC circuits. 

The VTVM is a naturally protected 
meter, by reason of the valve operating 
conditions and it is also capable of 
measuring a very wide range of resist¬ 
ance values. 

Its main disadvantage is the need for 
a power point to operate it. While not 
a serious problem in the workshop, it 
makes it less suitable for field work 
than the high sensitivity self-contained 
multimeter. 

A second point is that the majority 
of VTVM’s include only voltage and re¬ 
sistance ranges, with no provision for 
measuring current. If this has been 
the result of regarding them as a sup¬ 
plementary instrument to a regular 
multimeter, it has also confirmed them 
in this role. 


Here again, transistors are likely to 
make their presence felt. With special 
transistors now becoming available, it is 
possible to build transistorised volt¬ 
meters having the same general perform¬ 
ance as a valve voltmeter but without 
the need to connect it to a power point. 

While the ability to measure voltage, 
resistance and, occasionally, current, will 
enable a serviceman to track down a 
good many faults, not all faults manifest 
themselves as a significant change in 
one of these characteristics. Many are 
a good deal more subtle and need other 
equipment to help track them down. 



"Well don't just stand there saying 
'short circuit!—lengthen it!" 


In radio servicing, the service oscil¬ 
lator or signal generator is one of the 
most used items, next to the mutimeter. 
Although primarily intended as a means 
of alignment, it plays a much wider 
role in practice. 

A good generator will deliver a signal 
suitable for feeding into any part of 
the receiver, from the speaker to the 
aerial terminal, at audio, intermediate, 
or radio frequencies, and at a known 
level. Using these facilities, an experi¬ 
enced serviceman can quickly isolate a 
faulty stage, whether it be completely 
dead or simply below standard. 

Many radio servicemen use the gener¬ 
ator as the first line of attack, using it 
to pinpoint the faulty stage. Then they 
may test the appropriate valve—often 
by substitution and using the generator 
signal as a basis for comparison—and, if 
this does not completely cure the trouble, 
attack the stage with the multimeter. 

Thus the signal generator provides a 
quick means of isolating a faulty stage, 
will show up poor performance due to 
other causes, makes a top-notch valve 
tester in conjunction with a stock of 
known good valves, and finally provides 
the means to put the set into top work¬ 
ing order. On a value for money basis 
it is well worth while. 

In the TV field, the equivalent is the 
sweep generator, used in conjunction 
with a CRO. However, it is seldom used 
as an aid to diagnosis — except, per¬ 
chance, when the fault lies in the tuner 
of IF strip—and is usually reserved for 
its intended role, that of alignment. This 
is something that the average TV service¬ 
man avoids as far as possible; it nor¬ 
mally involves returning the set to the 
service bench, and can be tricky and 
time consuming. 

As a rule, the faulty section of a TV 
set is usually fairly evident from the set’s 
behaviour, enabling the serviceman to 
start with the faulty area already well 


defined. However, a sweep signal source 
may sometimes be useful when tracking 
down some of the more obscure faults. 

Mention of the sweep generator leads 
naturally to its companion instrument 
the CRO—or cathode-ray oscilloscope. 
For TV servicing this is an essential 
item, not only as a companion to the 
sweep generator, but also as a test in¬ 
strument in its own right. A glance at 
the waveforms on any manufacturer’s 
service diagram will explain this latter 
point. These represent correct operating 
conditions and any significant departure 
from them generally indicates a fault. 

Ideally, a CRO should be capable of 
displaying accurate waveforms up to 
about 5MC, the video bandwidth of our 
TV system. However, such an instru¬ 
ment may be too costly for the average 
serviceman, land some compromise is 
generally necessary. About the lowest 
figure which should be considered would 
be 100KC, with something around 1 to 
2MC being a good deal better if it can 
be managed. 

At one time the CRO was regarded 
as being of little value for radio ser¬ 
vicing, and it is true that the average 
radio set seldom needs its help. How- 
the rapid growth of high-quality audio 
systems has changed the picture marked¬ 
ly, and anyone who hopes to service this 
kind of equipment will find it essential. 
Remember, however, that it needs some 
form of audio generator as a compan¬ 
ion instrument, and one suitable for the 
job might cost nearly as much as the 
CRO. 

Another service instrument is the valve 
tester, plus—or possibly combined with 
—a transistor tester. As its name im¬ 
plies, the valve tester provides a means 
of checking a valve’s performance with¬ 
out the need to operate it in its norm¬ 
ally associated circuit. The accuracy 
with which it does this varies according 
to the cost—and complexity—of the 
tester. 

The simplest tester, and the type 
which is usually favoured by service¬ 
men, is the emission tester. This norm¬ 
ally provides two main tests, a shorts 
test to establish that there are no shorts 
between elements, and the emission test 
proper. 

The shorts test usually employs a neon 
lamp as the indicator, with an appro¬ 
priate voltage supply and the necessary 
switching to enable the test voltage to 


ECCLESTON 

ELECTRONICS 

146A COTHAM ROAD, 
KEW, VICTORIA, 
Telephone: 80-3777 

announce that they have recently been 
appointed sole Australian representatives 
for BADISCHE TELEFONBAU (BTR) of 
West Germany, manufacturers of relays, 
kellog, toggle and key switches; plugs 
and jacks and microswitches; alarm and 
signal indicating units; private exchanges 
and cross point distributors for program¬ 
med plant and machinery. 

Enquiries should be directed to the 
Victorian distributors, Carnegie [(Austra¬ 
lia) Pty. Ltd., Vere St., Richmond. It is 
intended to appoint distributors in all 
States. Those interested should contact 
Eccleston Electronics. 
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Research makes the difference 



SONY-O-MATIC 

TC-357-4 


Model TC-357-4 is the first of the new family of SONY-O-MATIC RECORDERS. With this 
novel automatic system anyone can make perfect recordings up to Professional standard with¬ 
out the necessity of continual manual adjustments. 


SONY-O-MATIC Recorders offer:— 

★ At your choice completely automatic 
level control system takes over—no 
distortion. 

★ Self-threading reel—no fiddling. 

★ “Retractamatic” Pinch Roller—makes 
tape loading easier and faster. 



In addition. TC-357-4 offers these features:— 


it 4 Tracks 

★ 3 Recording Tape Speeds, 71, 3i, 1& ips 

it 7in Reel capacity 

it Recording monitoring 

it Mic/Line mix recordings 

it Instant stop lever 

it Dynamic microphone F96 


it PA System 

it Response: 40-15000 c/s @ 71 ips 
40-12000 c/s @ 3J- ips 
40- 6000 c/s @ 1 l ips 

it Flutter/Wow: Less than 0.12% @71 ips 
Less than 0.2% @ 33 ips 

it Inputs: Hi-Z mike: Hi-Z aux 

it putputs: Hi-Z line, 8 ohms external 
speaker, Power — 2 v/atts 


PRICE:—95 GUINEAS 


Available at all leading stores—trade enquiries welcomed 


JACOBY, MITCHELL & Co. Pty. Ltd. 

SONY DIVISION 



N.S.W. 

VIC. 

QLD. 

S.A. 

TAS. 

W. A. 

J. C. Linacre 

J. Willshire 

C. Medcraf 

E. W. Fahy 

K. W. McCulloch 

C. Liddelow 

469-475 Kent St. 

15 Abbotsford St. 

35 Charlotte St. 

77 Wright St. 

109 York St. 

59 Midgley St. 

SYDNEY 

Nth. MELBOURNE 

BRISBANE 

ADELAIDE 

LAUNCESTON 

RIVERVALE 

26-2651 

30-2491 

2-1785 

51-5117 

2-5322 

6-2305 
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be applied between every element and 
every other element. As well as a legi¬ 
timate test for the valve, it is necessary 
to avoid possible damage to the tester 
during the emission test. 

The emission test, in simple terms, 
is a measure of the number of electrons 
being released by the cathode and, by 
means of a simple “GOOD-BAD” scale, 
indicates whether this is more or less 
than sufficient for the valve's operational 
requirements. 

This is not a complete test, because 
there are several other factors which 
could prevent a valve from functioning 
correctly. On the other hand, it is the 
most logical single test because emission 
is the one characteristic of a valve 
which must ultimately fail. 

Thus, when an emission tester says 
“Bad” there is little doubt that it is tell¬ 
ing the truth. However, when it says 
“Good” there may still be a doubt in 
a small percentage of cases. 

The more elaborate instruments test 
the valve’s mutual conductance, by ap¬ 
plying suitable voltages to all elements 
and testing the valve under conditions 
very closely related to those it will ex¬ 
perience in a set. It is thus a much 
more valid test, but suffers from the dis¬ 
advantage that the tester is normally a 
good deal more expensive, and some¬ 
times quite complex to set up. 

SUBSTITUTION TEST 

Because of all these facts, most ser¬ 
vicemen prefer, whenever possible, to 
test a valve by substituting a known 
good one in the receiver socket, and 
judging the results on performance. Per¬ 
formed intelligently, such a test is nor¬ 
mally quicker and more accurate. Fur¬ 
thermore, since servicemen normally 
carry a stock of likely valves when on 
outside service, such valves provide a 
means of testing without the need to 
carry a bulky instrument. 

This does not mean that a valve tester 
is redundant. One occasionally strikes 
an odd valve type, not available from 
the shelf. Then the tester can be very 
handy in helping to decide whether the 
valve is at fault and, thus, whether a 
new one should be ordered or not. 

Again, there are occasions when the 
set may be in such a bad condition, due 
to other faults, that it is not immediate¬ 
ly available as a test bed in which to 
check its own valves. In such cases it 
is often more convenient to be able 
to test the valves independently, particu¬ 
larly if the customer wants to know 
what is involved before committing him¬ 
self to an expensive reconditioning job. 

Very often it is the customers who 
use the valve tester most. Many people 
like to be able to test their valves when 
their set fails, rather than call in a ser¬ 
viceman right away. They reason that 
any valves which are faulty should be 
replaced anyway, and that it is time 
enough to call for a serviceman when 
this fails to cure the trouble. 

While some servicemen may feel that 
this cuts across their own interest, others 
feel that it is good public relations. If 
a customer wants his valves tested it is 
usually because a set has failed. If 
the test reveals a dud valve he will buy 
a new one, on which the serviceman 
makes his usual profit. If it does not re¬ 
veal a dud, the serviceman has a ready¬ 
made opportunity to offer his services. 
The same applies if a faulty valve is 
replaced but does not cure the fault. 

Some of the above comments also 
apply to transistor testing, particularly 
those applying to the substitution test 
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which, again is generally preferred. 
However, there is virtually no demand 
from customers to test transistors, since 
they normally have neither the know¬ 
ledge or the means to remove these from 
a set. 

No discussion on a serviceman’s needs 
would be complete without mention of 
data sheets and service manuals. Service 
data, usually in booklet form, are nor¬ 
mally made available in the first in¬ 
stance by the set manufacturer. How- 

PTmpro^ 

\ TRANSPORTA SETS | 

Readers who constructed and are u 
\ still using the original “Trans- !! 
jl porta Six” (August 1958) and 

!; “Transporta Seven” (February !| 

1959) receivers may be interested 
I; in a simple modification which 
!; will give a considerable improve- 
J> ment in reception. <> 

T HE modification is the replace- \\ 
ment of the original 2N252 os- !| 
!j cillator-mixer transistor with a mod- J; 
i[ ern drift type such as the 2N372, J; 

which is the type used in our more |j 
|> recent receivers. jl 

j! The sensitivity and noise figure X 

<! will be considerably improved over 
![ those obtainable with the 2N252. ! 
!| A receiver modified in our labora- J 
!; tory required less than 60 per cent, j 
of its original input to produce a j 
j! lOdB signal-to-noise figure at the < 
;! low end of the band, and less than ! 
!| 40 per cent, of the original input at ! 

the high end. It can thus be seen ! 
!; that the modification makes a worth- ] 
while improvement. J 

When the change is made the re- ; 
j! ceiver should of course be re- < 
aligned to correct any core dis- ! 
\\ placement which may have occurred ! 
!; over the years due to vibration. | 
\ This will make sure that the set is ; 

I able to take full advantage of the J 
new transistor. j 

It will probably seem “better < 
than brand new”. ! 


ever, they may be reprinted by inde¬ 
pendent organisations (by arrangement 
with the manufacturers) and offered as 
bound books or in loose-leaf form in 
suitable binders. In the latter case there 
may be an arrangement whereby the 
purchaser is entitled to additional or 
corrected pages as they are printed, to 
keep his file up to date. 

In the days before TV there did not 
appear to be a great need for such data. 
Sets had become pretty well standard¬ 
ised around a four- or five-valve chassis, 
using circuits which differed only in 
minor details. Most servicemen soon 
found their way around a new model, 
and knew pretty well what to expect in 
the way of voltages, etc., from past ex¬ 
perience. 

Nevertheless, those who studied these 
booklets generally picked up a point or 
two which saved valuable time later on. 
Often, this was nothing more than the 
best way to remove the chassis, how to 
string the dial, or details about the 
mechanics of the record changer, if one 
was used. 

Similarly, some car radios were a 
good deal easier to handle if one was 
forewarned about some of the mechani¬ 
cal problems. And, where time is money, 


one should not be too proud to note 
what the maker has to say about a new 
model. Once the lesson has been learn¬ 
ed, it will seldom be necessary to refer 
to the manual again. Nevertheless, it is 
useful to have on hand, particularly if 
it is a set which is not encountered 
very often. 

With the advent of TV the need for 
such data became itensified. The simplest 
TV set is many times more complex 
than the most complex radio set, plus 
the fact that it was a brand new field 
for most. Even for those who had 
studied hard, it was impossible to keep 
all the data, for all the makes of set, 
in one’s head. 

At least until most newcomers got 
the feel of TV, the circuits, waveforms, 
voltage tables, etc., supplied a very real 
need. Also, as with the radio sets, the 
mechanical data were often just as valu¬ 
able as the purely electronic ones. 

As might be expected, this need has 
slackened to some extent, due to greater 
familiarity with TV in general, and the 
committing of much such information 
to memory. Nevertheless, there is still 
a very real place in the scheme of things 
for the manufacturer’s service manual. 

A good serviceman would be wise to 
make sure that he acquires such a 
manual for every new set which appears, 
and keeps it handy the first couple of 
times he handles such a set. He may 
seldom need it for routine faults after 
that, but it can be mighty handy when 
a real “stinker” comes along. 

Those servicemen who followed this 
rule when TV commenced, have a very 
good reason to be glad they did so. 
Many of the firms which mushroomed 
in the initial boom have long since 
passed from the scene, leaving a legacy 
of receivers for which no one is respon¬ 
sible except the serviceman. When sub¬ 
stitute parts have to be provided, the 
data in the service manual can be very 
useful. 

Another point worth remembering is 
that very few new sets are released on 
the market without some modifications 
becoming necessary after they are in the 
field. These may be minor, but they can 
often waste a lot of time if the service¬ 
man is unfamiliar with them. The 
serviceman should therefore make sure 
that he is in a position to be advised 
of all such matters as soon as they are 
released. 



TUNER £14-19-6 

Complete with power supply 

Transistorised Broadcast Tuner 
with all States Dial, for use with 
Hi Fi Stereo Equipment and Tape 
Recorders. Designed for Cabinet 
mounting or as a Free Standing 
Unit in its own Cabinet. 

(Dimensions of front panel 3V4” x 9Vi”) 

Battery operated <£14/19/6 

Mains operated £1/15/ extra. 

Cabinet £1/15/ extra 

Postage and Packing in Aust. 6/ extra. 

STAFFORD ELECTRONICS 

Suite 9/20 Park Ave., Randwick, 
N.S.W. Phone 39-2897 
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MODEL RF-101 


HEADSET 


SPECIFICATIONS: 

TYPE ONE EARLISTENING 

CABLE 1.5 m (5 feet) ± 50 mm (2 inch) 
WEIGHT 260 grj (9.320Z.) 


MICROPHONE PART: 

TYPE MOVING COIL (DYNAMIC) 

OUTPUT IMPEDANCE 1.000 ohm ± 15% at 1.000 c/s 

EFFECTIVE OUTPUT LEVEL —75 dB ± 3d8 at 1.000 e/s 
FREQUENCY RESPONSE 500 c/s—8.000 c/s ± 8dB 
CONDITION: 

STANDARD MICROPHONE COMPARISON 
SOUND SOURCE DISTANCE 50 cm (19.68 inch) 

SOUND SOURCE 30 cm (12 Inch) SPEAKER 

OUTPUT VOLTAGE (OPEN CIRCUIT) 

O dB=sl v//»bar 


RECEIVER PART: 

TYPE 

IMPEDANCE 
SENSITIVITY 
RESPONSE DEVIATION 
NOMINAL POWER 
MAXIMUM POWER 

CONDITION: 

FREQUENCY RESPONSE MEASUREMENT AT CONSTANT 
VOLTAGE OF IMPUT I mw 

O dB=0.0002 m bar 


r 
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58 HIGH STREET. 

GLEN 

IRIS. 

S.E.6. 

VICTORIA. AUSTRALIA 

J 


AGENTS:— 

W.A. D. K. Northover & Co.—S.A. Neil Muller Pty. Ltd.—TAS. Homecrafts (Tas.) Pty. Ltd.—N.S.W. Jacoby, Mitchell & Co. 
Pty. Ltd. —QLD. T. H. Martin Pty. Ltd.—N.Z. P. H. Rothchild & Co. Ltd. New Zealand.—MALAYA Voon Radio. 


MAGNETIC 

8 OHM ± 15% at 1.000 c/s 
100 dB at 1.000 c/s 
± 5 dB at 1.000 c/s 
50 mw 
100 mw 



RETAIL PRICE 
£8-8-9 

plus sales tax 
£1-5-2 
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The first two questions, this month, explain something which frequently 
seems to puzzle people — the importance of an aerial to a television 
receiver, yet its apparent unimportance to an ordinary radio set used 
in the same environment. 


Why is it that, when a 
TV set is used with an 
aerial in the room, 
moving the aerial 
makes the difference 
between a reasonable 
picture and one that 
is, perhaps, hopelessly 
confused? 

Broadly speaking, one receives the 
best possible picture from a television 
station, when the signal is travelling dir¬ 
ectly from the transmitting aerial to the 
receiving aerial. This ideal situation 
would most likely be satisfied with a 
receiving location in a balloon high 
above ground! 

In a practical situation, a certain 
amount of signal energy is likely to 
reach the receiving aerial by one or more 
devious paths, such as by a reflection 
from a hill or large artificial structure. 
Since signals arriving by devious paths 
will have travelled a greater distance 
than a direct signal, they will arrive at 
the receiver later in time. 

If a devious signal is strong enough 
and delayed sufficiently in time, it can 
produce a discernible television picture 
displayed to the right of the “direct” 
picture and we see what is commonly 
referred to as a “ghost.” If there is 
more than one devious signal, we can 
expect to see more than one ghost. 

Because ghost problems are fairly 
commonplace in television reception, 
normal practice is to use directional 
aerial arrays, which favour signals ar¬ 
riving directly from the transmitters, 
tending to discriminate against those 
from oblique directions or from behind 
the array. 

To be effective, directional television 
aerials must be properly designed in the 
first place and properly installed. 
Amongst other things, they operate to 
best advantage when they are clear of 
metal objects or, better still, clear of 
any surrounding structures. That is why 
the preferred positions for a television 
aerial is above the roof and with a clear 
path towards the distant television 
transmitters. 

This kind of requirement cannot be 
met with any practical kind of VHF 
television aerial inside a room in a 
house. It is not in the clear and, from 
sheer considerations of space, it cannot 
be an effective, directional array, any¬ 
way. Largely, it deteriorates into a gad¬ 
get that can pick up television signals, 
without, being very choosy where they 
come from! 

What is more, inside the average home 
environment there is usually a host of 
other metal objects which can pick up 
and re-radiate radio signals of all kinds 
Radio, Television & Hobbies, February, 


—including television signals. Thus, an 
indoor aerial finds itself surrounded by 
television signals coming from all direc¬ 
tions and from such unelectronic objects 
as metal blind slats, chair frames, pic¬ 
ture frames, rain guttering and so on. 

The signals from all these sources 
interact in quite random fashion so that, 
within the volume of a home, there are 
zones where the net signal tends to be 
weak and other zones a few feet away 
where it tends to be strong. One can 
thus find “weak” and “strong” signal 
areas by moving an indoor aerial around 
the room and by tilting the aerial in 
various ways. 

This pattern of strong and weak sig¬ 
nal zones is commonly referred to as a 
pattern of “standing waves,” a term al¬ 
lied to and borrowed from aerial and 
transmission line technology. 

In view of the above, it is not sur¬ 
prising that a television set will produce 
some “funny” effects on the screen as 
an indoor aerial is moved around the 
room. 

In some positions it may receive a 
good direct signal plus much weaker 
random signals from the immediate en¬ 
vironment and weak ghost signals from 
further afield. 

In other positions, the aerial may re¬ 
ceive a very weak direct signal but an 
array of stronger random ones, which 
may either confuse the synchronising cir¬ 
cuits completely or else produce a whole 
sequence of superimposed pictures. 

And so on and so on. 

What makes it all the more bewilder¬ 
ing is that the standing wave patterns 
differ from channel to channel, because 
the stations transmit from different sites 
and on different frequencies. One there¬ 
fore needs a fair helping of good, old- 
fashioned luck to find a single conveni¬ 
ent place in the room for an indoor aerial 
which will give good, steady pictures 
from all local channels. 

More frequently, an indoor aerial is 
something you fiddle with or put up 
with — neither situation being a very 
happy one. 

Why is it that ordin¬ 
ary radio sets don’t 
mislbehavev using in¬ 
door aerials? 

There are at least two important rea¬ 
sons why ordinary sound radio receivers 
don’t appear to misbehave, using indoor 
aerials. 

The first is that broadcast stations op¬ 
erate on relative low frequencies, which 
is another way of saying that they radi¬ 
ate much longer radio waves. Standing- 
wave effects are spread over much 
greater distances and are much less ob- 
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vious — even if apparent at all — 
within the dimensions of a normal build¬ 
ing. Therefore, while the total amount 
of signal picked up by an ordinary wire 
aerial will vary considerably with its 
position and length, it will still normally 
pick up plenty of signal to ensure good 
listening. 

The second important point is that 
an order of signal time delay, which 
might be painfully obvious in a tele¬ 
vision picture, is quite inaudible on a 
sound program. This much will be 
evident from a television set affected by 
a poor aerial; as often as not, while the 
picture is going through all the torture 
imaginable, the sound remains quite 
steady and clear to the ear. 

However, you can find evidence of 
sound programs being affected by signal 
pickup or propagation conditions. With 
portable transistor sets it is often possible 
to reduce the signal to next to nothing by 
pointing the ferrite aerial rod in a critical 
direction, usually broadside to the trans¬ 
mitter. 

Again, when driving fast along a 
country road, near the coverage limit of 
some distant station, one may notice 
recurring zones of weak and strong sig¬ 
nal. 

With VHF signals, as used for two- 
way radio communication with cars, re¬ 
current weak and strong signals areas 
are fairly commonplace. 

And, of course, there is the familiar 
fading which takes place, on both 
broadcast and short-wave signals when 
they are arriving at the point of recep¬ 
tion by two paths, one direct and the 
other via the ionosphere, high above us. 

How important is it 
for a vented loud¬ 
speaker enclosure to 
be airtight, except for 
the vent and speaker 
hole? If it is impor¬ 
tant, why is it so? 

Two important criteria of a vented 
enclosure are the volume of air in the 
enclosure and the area and “lengths” of 
the opening to the outside air. 

The classic procedure is to work out 
the details of the vent, usually with the 
aid of curves, and to cut the appropri¬ 
ate hole in the appropriate place. If 
the length of the vent is to be greater 
than the thickness of the cabinet front, 
cleats are added internally to make it 
into a tube. 

It is usually assumed that the vent is 
the only path to the outside for the en¬ 
closed air and it is worked out on this 
basis. For the calculations to be valid, 
the box should be otherwise airtight. 

If it is not airtight, then the main 
vent area will be supplemented by the 
area of the crack or hole — what¬ 
ever it is. To restore the enclosure to 
resonance, either the crack should be 
filled or the main vent reduced very 
(Continued on page 126.) 
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copper or braided earth wire to the four 
earth lugs on the Geloso gang capacitor and 
connect these wires to the nearest chassis 
earthed solder lugs. 

Connect the black lead from the secondary 
of the output transformer to the earthed 
lug of the three-lug tagstrip mounted near 
the rear of the gang capacitor. 

In constructing our receiver we used an 
aluminium chassis and made sure that the 
paint was well removed from underneath 
each of the earth lugs, so that we would 
have a good connection to the chassis 
material. If a steel chassis is used, it is a 
good idea to solder a short length of tinned 
copper wire from each of the earth lugs 
to the actual chassis material or, alterna¬ 
tively, to run a length of tinned copper 
wire around the chassis so that it bonds 
each of the earth lugs together. Steel chassis 
have a nasty habit of corroding under the 
lugs and creating high resistance joints 
which are often most difficult to locate. 

HEATER 'WIRING: The next job is the 
wiring in of the heater, HT leads, etc. 

Take a 5in, a 7£in and a lOin length of 
wire and solder one end of each to one of 
the heater winding terminations on the three 
lug tagstrip. Connect the free end of the 
5in wire to pin 5 of the 6BL8 and the free 


The 1965 Communications Eight 


Last month, we presented enough information on the "1965 Com¬ 
munications Eight" receiver to allow experienced constructors to go right 
ahead and build it. In this issue, as a variation from our normal policy, 
and as an experiment, we present a lead-by-lead description of the 
wiring procedure to aid constructors with limited experience in a 
project of this order. 


TN the following pages we will give a 
“joint-by-joint” description of the wiring. 
Readers with previous wiring experience may 
decide to “shortcut” our description and 
simply wire from the circuit diagram. Others 
who follow our wiring details, ticking off 
each point, can be assured that the unit 
will work the first time it is switched on 
and will not suffer from instability, etc., 
due to wrong placement of an earth return. 

In our wiring description the eight 
tagstrips, which are parallel with the rear 
of the chassis, will be numbered left to right, 
assuming the reader to be viewing them from 
the rear of the chassis. The remaining three 
tagstrips will be numbered left to right 
assuming they are being looked at from the 
right-hand end of the chassis. 

POWER TRANSFORMER: In wiring 
the receiver a good place to commence is 
with the transformer leads. The primary 
winding of the transformer should be ter¬ 
minated on the five-lug tagstrip nearest the 
right-hand corner of the chassis with the 
wires connected in the following order: 
pin 1 — common of primary winding 
(usually a black lead); pin 2 — 230V tapping 
pin 3 — (earth lug) connect to electrostatic 
shield (usually a grey lead); pin 4 —240V 
tapping; pin 5 — 250V tapping. 

The high voltage secondary winding is 
terminated on the five-lug tagstrip at the 
immediate left on the one just wired, ; as 
follows: pin 1 — common of secondary wind¬ 
ing; pin 2 — 104V tap; pin 3 — (earthed) no 
connection; pin 4— 114V tap; pin 5 — 124V 
tap. 

The two 6.3 volt heater windings on the 
transformer should be terminated on the 
three-lug tagstrip at the centre of the right 
hand edge of the chassis. One connection 
of each winding goes to the earthed lug 
of this tagstrip; the other connections go 
respectively to the remaining two lugs. 

SOCKET EARTHS: The next step is to 
connect earth leads to certain socket pins. 

64 


Commence by running a short length of 
tinned copper wire from pin 4 of the 6BL8 
to the centre spigot of the socket and 
thence to the solder lug nearest pin 9. 
Now run a* second short length of wire 
from this solder lug to the pole of the 
function switch nearest the top right-hand 
corner of the chassis. 

A third short length of wire connecting 
the earth lug to the “F” connection of the 
BFO coil completes the “straight” earth 
connections around this valve. 

Now earth pin 2 of the OA2 voltage 
regulator valve to the nearest solder lug and 
run a short length of wire from this lug 
to the negative connection of the 
100uF-350V electrolytic. 

Run a length of wire from pin 4 of the 
6GW8 to the centre of the socket and 
thence across to the earthed lug of the 5- 
lug tagstrip mounted near this valve. 

Connect the negative end of the lOOuF- 
200 volt electrolytic nearest the rear of the 
chassis to the earth lug on the 3-lug tag- 
strip nearby. Run a short wire from the 
negative terminal of this capacitor to pin 1 
of the 4-pin socket at the rear of the 
chassis and nearest the fuse holder. 

Connect pins 2, 3 and 7 of the 6BA6 IF 
valves to the centre spigot of their sockets 
and thence to the solder lugs mounted under 
each socket. Join together the 4 earth lugs 
of the IF transformers in the LC filter. 
Connect together the “B-plus” and “F” 
pins of the last three transformers in this 
filter and then connect these joined pins to 
the nearest earth lugs. Earth the “F” pin 
of the first IF transformer in the LC filter. 

OTHER EARTH WIRING: Connect to 
earth two of the pins at each end of the 
mechanical filter as shown last month. To 
avoid damage to the filter, apply as little 
heat as possible to these pins. 

Connect the three braided earth leads 
from the Geloso front end to the nearest 
earth solder lugs. Join four lengths of tinned 
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end of the 71 in wire to pin five of the 
6GW8. Run the lOin wire around the corner 
of the chassis and terminate it on pin two 
of the four-pin socket nearest the fuse 
holder. 

Connect one end of a 14iin length of 
wire to the other heater winding termination 
and connect the other end of the wire to 
pin four of the 2nd 6BA6 IF amplifier 
valve. Route this wire around the edge of 
the chassis. 

Cut a 5£in length of wire and connect 
it from pin four of the 2nd 6BA6 to pin 
four of the 1st 6BA6. Route this lead via 
the chassis edge. Take an 18in length of 
wire and connect one end to pin four of 
the 1st 6BA6. Run the other end of this 
wire through the chassis in the cutout at the 
rear of the Geloso front end and leave it, 
for the moment, hanging free. 

HT WIRING: Now take a lfin length 
of wire and connect one end of it to the 
positive terminal of the lOOuF — 200 volt 
electrolytic nearest the rear of the chassis. 

Connect the other end of this wire to the 

negative terminal of the remaining lOOuF 
— 200 volt electrolytic. Connect one lead 
of the power choke to the positive terminal 
of this latter electrolytic and the remaining 
lead of the choke to the positive terminal 
of the lOOuF — 350 volt electrolytic. 

Take a 5£in, an 8in and a 30in length 

of wire and solder one end of each to the 

positive terminal of the 100uF-350 volt 
electrolytic. Solder the remaining end of the 
5£in wire to pin 3 of the 4-pin socket 
nearest the fuse holder. Solder the other 
end of the 8in wire to pin 2 of the 5-lug 
tagstrip mounted near the BFO coil and 
nearest the edge of the chassis. Run the 
30in length of wire along the back of the 
chassis and through the cutout at the rear 
of the Geloso front end unit. This wire will 
be connected into circuit later. 

Take a 4in, a 6in and a 28in length 
of wire and solder one end of each to the 
bottom lug of the 3-lug tagstrip near the 
“S” meter zero control. Connect the free 
end of the 4in length to the centre lug 
of the “S” meter sensitivity control and 
the free end of the 6in length to pin 3 
of the 4-lug tagstrip mounted between the 
6BA6 IF valves. Run the 28in length 
around the rear and right-hand side of the 
chassis and then through the cutout made 
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for the tuning vernier drive. Turn the chassis 
over and terminate this lead on the positive 
connection of the “S” meter. 

Take the red lead from the primary of 
the output transformer and cut it to 3in 
in length and solder its end to the positive 
terminal of the 100uF-350 volt electrolytic. 
Take the blue lead from the primary of 
the output transformer and cut it to Hin 
in length. Terminate this lead on pin 6 of 
the 6GW8 socket. 

Take a Uin length of wire and solder 
it between pin 3 of the 6GW8 and pin 4 
of the 5 lug tagstrip. 

Take a 7iin length of wire and solder 
one end to pin 2 of the 5-lug tagstrip 
on the BFO coil and nearest the chassis 
edge. Solder the other end to the unearthed 
lug on the 2-lug tagstrip mounted on the 
back of the noise limiter potentiometer. 

Run a lOiin length of wire from pin 5 
of the voltage regulator socket to the 
“common” pole of the function switch 
which is nearest to you as you Wire. Now 
rotate the switch to its maximum clockwise 
position and note the lug to which (this 
pole is now connected. Join this lug to 
the one which the pole will be connected 
to when the switch is in its centre position 
and run a 7in length of wire from these 
joined lugs to pin 1 of the tagstrip on 
the BFO coil and nearest the chassis edge. 

Take a 28in length of wire and solder 
one end to pin 5 of the voltage regulator 
socket. Run this wire along the rear of 
the chassis and through the cutout at the 
rear of the Geloso unit. Termination of 
the free end of this wire will be made at 
a later stage. 

Take another 28in length of wire and 
connect one end to the centre lug of the 
“S” meter zero control. Run this lead 
around the rear and side of the chassis 
as before and terminate its end on the 
negative connection of the meter. Cut a 
2in length of wire and connect between the 
centre lug of the zero control and the 
nearest end lug of the sensitivity control. 

AGC WIRING: Cut a 7£in and an 18£in 
length of wire and join one end of each 
to pin 1 of the 4-lug tagstrip centred 
between the two 6BA6 IF valves. Connect 
the other end of the 7iin length to pin 4 
of the 5-lug tagstrip mounted alongside the 
100uF-200 volt electrolytic and run the 
18±in length along the rear of the chassis 
and through the cutout behind the Geloso 
front end. 

Take a 27iin length of wire and connect 
one end to pin 3 of the 4-pin socket 

nearest the speaker jack. Run this lead 
along the rear and then up the left hand 
side of the chassis and terminate it on the 
right hand lug of the RF gain control. 

Cut a 16in length of wire and terminate 
one end on the top (unearthed) lug of 

the tagstrip near the ‘S” meter zero control. 
Run the lead through the chassis cutout 
at the rear of the front end. 

Take a 9in length of wire and connect 
one end to pin 5 of the tagstrip mounted 
near the 100uF-200 volt capacitor. Termin¬ 
ate the other end of this lead on the 

“pole” lug of the AGC switch. Cut a 13in 
length of wire and connect one end to 
pin 4 of the same tagstrip and connect 
the other end to the centre lug of the 

RF gain control. 

Take another 13in length of wire and 
connect one end to pin 1 of the 3-lug tag- 
strip mounted just to the right of the vol¬ 
tage regulator socket. Connect the other 
end to the left-hand lug of the RF gain 
control. 

Take a 5in length of wire and connect 
one end to pin 4 of the five-lug tagstrip 
on which the primary of the power trans¬ 
former is terminated. Connect the free end 
of this wire to the terminal on the body 
of the fuse holder. 

Take a 3in length of wire and connect 
one end to pin 5 of the tagstrip mounted 
alongside the 6GW8. Connect the other end 
of this wire to pin 1 of the three-lug tag- 
strip mounted just to the left of the 6GW8 
Locate the green lead from the secondary 
of the output transformer and terminate it 
on pin 3 of this latter tagstrip. 

Note that the colour coding given for the 


leads on the output transformer assumes this tone control and the braid on the left-hand 
unit to be one of two popular brands, lug of this control. 

Other brands may not have this same col- Take two 13in lengths of co-ax cable 
our coding, in which case the constructor and strip the braid back iin from either 
will need to determine which are the pri- end of each. Terminate the centre conductor 
mary and secondary leads of the transfor- of one length on the centre pin of the 
mer. In the colour coding we have follow- “converter” coax socket on the rear of the 
ed, red and blue are the primary and green, chassis and the centre conductor of the 
and black the secondary. Polarity of the other length on the centre pin of the 
secondary winding of this transformer is “antenna” co-ax connector. Terminate the 
covered in the section on testing and align- braid of both these ends on the earth solder 
ment. lugs under the two sockets. 

Take three lin lengths of wire and solder Run the two lengths of co-ax through 
one between pin 5 of the first 6BA6 IF the cutout at the rear of the Geloso front 
amplifier valve and the “P” terminal of end and across the top of this unit to the 
the IF transformer nearby. Solder the sec- “antenna/converter” switch at the top of 
ond length of wire between pin 5 of the the Panel. Terminate th e centre conductor 
second 6BA6 and the “P” terminal of the of the “antenna” co-ax to the right-hand lug 
last IF transformer. The third wire should on the top of this switch and the “con- 
be connected between pin 1 of the second verter” centre conductor to the left-hand 
6BA6 and the “G” terminal of the IF lug at the top of the switch. Join the 
transformer placed between the two 6BA6 two braids together and solder them, 
valves. Take an lliin length of shielded cable 

Take a lin length of tinned copper wire and strip the braid back iin at one end 
and solder it between pin 7 of the 6BL8 and lin at the other end. Solder the centre 


and the “P” terminal of the BFO coil. 


conductor of the iin end to the right hand 


Take a 2in length of wire and solder one lug of the AF gain control and the braid 
end to pin 9 of the 10-lug tag strip. Sol- to the left-hand lug of this control. Run 
der the other end to pin 1 of the 6BL8 the lead across and through the chassis at 
valve socket. Take a 3iin length of wire and the cutout space near the front of the 
solder one end to pin 8 of the 10-lug tag- Geloso unit. The remaining end of this 
strip. Locate the remaining vacant pole of lead will be terminated to the Geloso unit 
the function switch and note the two lugs at a later stage in wiring, 
which it connects to when it is in its centre Take a 15in length of shielded wire and 
and maximum clockwise position. Join these strip the braid back iin at one end and 
two lugs together and connect the free end lin at the other end. Terminate the centre 


of the 3 iin wire to them. 


conductor of the iin end on pin 3 of the 


The Geloso unit has a red and a yellow 10-lug tagstrip mounted at the rear of the 
lead attached to the switch wafers in each noise limiter control and the braid to pin 1 
i *k ree se P^rate sections. Solder the red of this tagstrip. Run the lead along the 
lead from the rear section to the larger set f ron t of the chassis and through the cutout 
oi stator plates on the rear section of the front of the Geloso unit. This 
the gang capacitor and the yellow lead to i eac j w jn have its other end terminated later, 
the smaller set of stator plates. Do the same Take a 2lin length of shielded wire and 

for the centre and top sections of the s trip the braid back iin at one end and 

tuning unit and gang capacitor. iin at the other end. Terminate the centre 

SHIELDED LEADS: Now take a 9iin conductor of the iin end to pin 4 of the 

length of shielded wire and strip the braid 4-pin socket nearest the loudspeaker jack, 
back iin from either end. Terminate the Terminate the braid to pin 1 of this socket, 

centre conductor to pin 2 of the five-lug Run the lead along the rear of the chassis 

tagstrip mounted near the lOOuF - 200 volt and through the cutout at the rear of the 

capacitor. Terminate the braid to pin 3, the Geloso unit. This lead will have its remain- 

earthed lug of this tagstrip. Run the lead ing end terminated later, 
across the chassis and terminate the remain- Take an 11 in length of shielded wire 

ing centre lead to the remaining lug of the and strip the braid back iin at one end and 
pole which, in its centre and maximum lin at the other end. Terminate the centre 
clockwise positions of the switch, would be conductor of the lin end to the “P” 
connected to pin 8 of the 10-lug tagstrip. terminal of the first transformer in the 
Terminate the braid at this end to the L/C filter (the one nearest the co-ax sockets 
solder lug mounted under the 6BL8 socket, at the rear of the chassis). Terminate the 
Take an 8in length of shielded wire and braid on the solder lug under the mounting 
strip the braid back iin at both ends, bolt of this transformer. Run the lead 
Terminate the centre conductor of one end through the cutout at the rear of the 
to pin 1 of the five-lug tagstrip near the Geloso unit and leave it to be terminated 
100uF-200 volt electrolytic. Terminate the later. 

braid to pin 3 of this tagstrip. Connect the Take a ljin by 2iin piece of tinplate 
remaining centre conductor to pin 9 of (a flattened jam tin will do fine) and place 
the 6BL8 and the braid to the solder lug it in a line across the mounting bolt of the 


under the socket of this valve. 


last IF transformer. The plate should be 


Take an 8iin length of shielded wire and parallel with the edges of the chassis and 
strip the braid positioned so 

efth er™ end! By KelftH Jeffcoat - Pari TWO is 3t over Ihe 

Connect the mounting bolt 

centre conductor at one end to pin nearest the rear of the chassis, the other 
1 of the 6GW8 and the braid to the earthed edge being near the mounting bolt of the 
pin on the five-lug tagstrip mounted near this 6GW8 socket. Solder this plate to the lugs 
valve. Connect the centre conductor at the placed under the mounting bolts of the IF 
remaining end to the centre lug of the AF transformer. 


gain control and the braid to the left-hand 
lug of this control. 


This plate provides an electrical shield 


take a 15m length of shielded wire and 
strip the braid back iin at both ends. Ter¬ 
minate the centre conductor of one end on 


valves and those of the AM detector and 
the AGC circuitry. It proved necessary in 

pin 2 of the five-lug tagstrip mounted near mo . d . el , to Prevent slight traces 

ih* tn thk of ^stability which might Otherwise be 


the 6GW8 and the braid to pin 3 of this wmui imgm uinerwise oe 

tagstrip. Run the lead up to and along * 1 * nwr^ntr fr ° m 

the front of the chassis and terminate the th e BFO leaking over into the IF line. 

remaining centre conductor on the insulated Take a 7m length of shielded wire and 
terminal of the phone jack. Terminate the s ^ n P .^ e braid back iin at both ends. 


braid on the eaTthed terminal of the phone 
jack. 


Terminate the centre conductor at one end 
to pin 3 of the 3-lug tagstrip at the rear 


Take a 6iin length of shielded wire and of the gang capacitor. Terminate the braid 
strip the braid back iin from both ends, to pin 2 (the earthed pin) of this tagstrip. 
Terminate the centre conductor of one end Terminate the remaining centre conductor 
to pin 1 of the 5-lug tagstrip alongside to the insulated lug of th e phone jack at 
the 6GW8 and the braid to pin 3 of this the rear of the chassis and the braid on 
tagstrip. Terminate the remaining centre the earthed lug of this phone jack, 
conductor on the right-hand lug of the Solder two lin lengths of tinned copper 
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HIGH-PRESTIGE TAPE RECORDERS 

NOW AVAILABLE IN ALL STATES OF AUSTRALIA 

REPORT 4000S 

FOR FIELD AND STUDIO WORK 

• 4 speeds, twin track 

• Frequency response up to 20,000 cps 

• 4-way power supply 

• Stable speed in every position 

• Metal case in ever-ready leather bag 

• 12 Transistors, 5in spool 

UNIVERSAL 5000 

FOR BUSINESS AND EDUCATION 

• Full dictating and transcribing 
outfit 

• Automatic rewind and playback 

• Automatic and manual level 
control 

3 speeds, twin track 
Frequency response up to 
15,000 cps 

• 10 Transistors, 6in spool 

ROYAL STEREO 

FOR THE CONNOISSEUR 

• 3 magnetic heads 

• 4 amplifiers, 2 speakers 

• 2 professional VU-meters 

• 4 speeds, 4 tracks 

• 20 transistors, 7in spool 

• I I functions, including multi- 
play 

• Built in slide-projector control 

Pull range of accessories available 
Users' references guarantee performance 

- STATE DISTRIBUTORS: -—- 

N.S.W.: ATRAM PTY. LTD., 5 McLaren Street, NORTH SYDNEY, N.S.W. 
Telephones: 92-4177 (4 lines) 

N.S.W.: TOMLIN'S RADIO, 528A Liverpool Road, SOUTH STRATHFIELD, N.S.W. 
Telephone: 642-4215. 

VIC.: ATRAM PTY. LTD., 28 Wellington Street, ST. KILDA, VICTORIA 

Telephones: 51-4466: 51-4577. 

S.A.: KALLIN DISTRIBUTORS (WHOLESALE) LTD*, 140 Gawler Place, 

ADELAIDE, SOUTH AUSTRALIA. Telephones: 8-7171 (II lines). 
W.A.: MUSGROVE'S LTD., 223 Murray Street, PERTH, W.A. 

Telephones: 21-6611 (8 lines). 

Q'LD.: A. E. HARROLD PTY. LTD., 123-125 Charlotte Street, BRISBANE, Q’LD. 

Telephone: 31-3081 (10 lines) 




DESIGNED FOR A V.I.P/S OFFICE 



PORTABLE 
abt. 7lbs. 



wire to the top edges of the piece of 
tinplate and run this shielded lead across 
the top edge of the piece of tinplate, 
keeping it in position by bending the 
pieces of tinned copper wire over and 
around it. 

COMPONENTS WIRING: Having put in 
the basic wiring, we may now proceed to 
wire in the various resistors and capacitors 
to complete the circuit. Note that in this 
section of the article we will refer to the 
“banded” and “unhanded” ends of capaci¬ 
tors. The band referred to is a marking 
around one end of the capacitor and it in¬ 
dicates that the lead nearest the marking 
is connected to the outermost foil. It is 
normal practice to connect this lead of the 
capacitor to that part of the circuit which 
is at, or nearest to, ground potential. 

L.C. FILTER: Wiring in of the com¬ 
ponents should be commenced by taking a 
.01uF-400V capacitor and cutting the lead 
on the unbanded end to iin in length and 
soldering it to the “B plus” pin of the first 
IF transformer in the L/C filter. Cut the 
banded end to 2m length and solder it to 
the lug under the mounting bolt of this 
transformer which is nearest the rear of 
the chassis. 

Now take a 47pF-ceramic NPO capaci¬ 
tor and cut its leads to iin in length. 
Solder one end to the “G” pin of the first 
IF transformer in the L/C filter and the 
other end to the “F” pin of this trans¬ 
former. 

Take a 22pF-ceramic NPO capacitor; 
cut both leads to l£in in length. Solder 
one lead to the “P” pin of the first IF 
transformer in the L/C filter and the other 
end to the unearthed pin of the mechanical 
filter. 

Cut the leads of a 100pF-125 volt plas¬ 
tic capacitor to 3/8in in length and solder 
the banded end lead to the earth lug on 
the mechanical filter and the unbanded end 
to the same terminal as the 22pF capacitor 
was previously attached to. Take a? second 
100pF-125 volt plastic capacitor and attach 
it in a like manner to the output end of 
the mechanical filter. 

Take a 2in length of wire and attach 
one end to the unearthed terminal at the 
output end of the mechanical filter. Solder 
a 3/30pF trimmer between the earth lug 
and the unearthed terminal at each end 
(input and output) of the mechanical 
filter. 

Cut the ends of a 1000-ohm resistor to 
iin in length and solder one end to the 
“P” terminal of the second IF transformer 
in the L/C filter. The other end of this 
resistor will be attached to the selectivity 
switch at a later stage in wiring. Note 
that all resistors, unless otherwise stated, 
are assumed to be i watt, carbon types. 

Take two 1000-ohm resistors and cut 
their leads to iin in length. Solder one 
between the “G” terminal of the second 
IF transformer in the L/C filter and the 
“P” terminal of the third transformer. 
Solder the second resistor between the “G” 
terminal of the third transformer and the 
“P” terminal of the fourth transformer. 

Cut the leads of three 47pF-NPO ceramic 
capacitors to iin in length and solder one 
capacitor between the “P” terminal of the 
third transformer and the nearest earth 
lug. Solder the second capacitor between 
the “G” terminal of the third transformer 
and the nearest earth point and the third 
capacitor between the “P” terminal of the 
fourth transformer and ground. 

“S” METER: Take a 4.7K t watt 
resistor and cut both leads to fin in length. 
Solder it between pins 1 and 3 of the tag- 
strip mounted at the left of the “S” meter 
zero control. Cut the leads of a 2.21C i watt 
resistor to iin at one end and 11 in at 
the other end. Solder the iin lead to pin 
1 of the tagstrip near the zero control and 


The coded underchassis photo - 
graph plus our full description 
of the receiver wiring should enable 
even the most inexperienced con¬ 
structor to complete ihis receiver . 
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9 Greater width in relation 
to height gives a screen 
area 16.8% larger than a 
typical 23" tube having 
the same height. 


9 New aspect ratio which 
approximates to the stan¬ 
dard film aspect ratio of 
3:4; you see more of the 
picture. 


• Integral shaped plate- 
glass protective panel, 
resin-bonded to the tube 
face; specially - selected 
resin has the same refrac¬ 
tive index as glass. 


• Advanced AWV Premium 
Quality techniques ensure 
a product of the highest 
excellence and reliability. 


AMALGAMATED WIRELESS VALVE CO. PTY. LTD 
SYDNEY MELBOURNE BRISDANE 


ADELAIDE 
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the Hin lead to the “B plus” terminal of 
the first IF transformer in the L/C filter. 

Cut the leads of a 10K 1 watt resistor 
to Jin in length. Solder one lead to pin 1 
of the tagstrip near the zero control 1, 
the other to the left-hand lug of the zero 
control. Take two 47K 1 watt resistors 
and twist their leads together. Cut both 
twisted leads to Jin in length and solder 
one to the right-hand lug of the zero con¬ 
trol and the other end to pin 2, the earthed 
lug of the 3-lug tagstrip near the zero con¬ 
trol. 

SELECTIVITY SWITCH: The next step 
is to mount the selectivity switch and, 
when doing this, be sure to place it so 
that the bolts which hold the wafer in 
place are in a line with the shaft of the 
switch and parallel with the chassis. In our 
following wiring description the lugs of this 
switch will be numbered in a clockwise 
direction, commencing with the lug imme¬ 
diately above the wafer mounting bolt 
nearest the left-hand edge of the chassis. 

Take a IJin length of wire and connect 
it between lug 1 of the selectivity switch 
and the “G” terminal of the first IF trans¬ 
former in the L/C filter. Cut the leads 
of a 1000 ohm resistor to Jin in length 
and connect the resistor between lugs 2 
and 11 of the switch. Join the free end 
of the 1000 ohm resistor connected to the 
“P” terminal of the second transformer to 
lug 11 of the switch. Join lugs 10 and 
11 of the switch together with a short 
length of tinned copper wire. 

Join lugs 6 and 7 of the switch together 
with a lin length of tinned copper wire 
and run a Hin length of this wire from 
lug 7 to the ”G” terminal of the fourth 
IF transformer. Join the wire from the 
output end of the mechanical filter to lug 
8 of the switch. 

Take a .OOluF plastic capacitor and cut 
both its leads to Hin in length. Place 
a length of cambric sleeving over each 
lead, leaving about l/8in of the bare wire 
protruding. Connect the unbanded end of 
the capacitor to pin 1 of the first 6BA6 
IF amplifier valve and the banded end of 
the capacitor to lug 9 on the selectivity 
switch. 

IF STAGES: Next take a .0047uF-400 
volt plastic capacitor and cut both its 
leads to Jin in length. Slip a piece of 
cambric sleeving over the unbanded lead 
and connect it to pin 6 of the first 6BA6 
IF amplifier valve socket. Connect the 
banded end to pin 2 of this socket. 

Now take another .0047uF-400 volt 
plastic capacitor and cut both leads to Jin 
in length. Connect the unbanded end to 
the ‘‘B plus” terminal of the IF trans¬ 
former placed between the two IF valves 

and connect the banded end to pin 7 of 
the first IF valve socket. 

Take a 1.0 megohm resistor and cut 

both leads to Jin in length. Connect one 
end to pin 1 of the first IF valve socket 
and the other end to pin 1 of the 4-lug 
tagstrip mounted between the two IF valves. 

Cut the leads of a 2.2K J watt resistor to 
3/8in in length and connect one end to 
the ‘‘B plus” terminal of the IF trans¬ 

former between the two valves and the 
other end to pin 3 of the tagstrip. Take 
a 4.7K J watt resistor and cut its leads to 
Jin in length. Connect one end to pin 
4 of the tagstrip and the other end to the 
“F” lug of the IF transformer between 
the two valves. 

Next take a 47K. J watt resistor and cut 
one lead to Jin in length and the other to 
3/8in in length. Connect the Jin lead to 
pin 6 of the first 6BA6 IF valve socket 
and the 3/8in lead to pin 2 of the four- 
lug tagstrip. Note that this lug of the 
tagstrip is the earthed one. 

Take another 47K J watt resistor and cut 
one lead to lin in length and the other to 
Jin in length. Connect the lin lead to 
pin 6 of the first 6BA6 IF valve socket 
and the Jin lead to pin 3 of the tagstrip. 

Cut the leads of a t .01uF-400 volt plas¬ 
tic capacitor to 5/8in in length and con¬ 
nect the unbanded end to pin 1 of the tag- 
strip and the banded end to pin 2 of the 
tagstrip. Place this capacitor on that side 


of the tagstrip which is nearest the centre 
of the chassis. 

Take a 22K. J watt resistor and cut both 
leads to Jin in length. Connect this resistor 
between pins 1 and 4 of the tagstrip be¬ 
tween the two IF valves. 

Cut the leads of a ,0047uF—400 volt 
plastic capacitor to Jin in length and con¬ 
nect the unbanded end to pin 4 of the 
tagstrip between the two valves and the 
banded end to pin 2 of the second 6BA6 
IF amplifier valve. 

Take another .0047uF—400 volt plastic 
capacitor and cut both leads to Jin in 
length. Connect the unbanded end to the 
“B + ” terminal of the last IF transformer 
(the one with the shield across it) and the 
banded end of the capacitor to pin 7 of the 
second IF amplifier valve socket. 

Now take a third .0047uF—400 volt 
plastic capacitor and cut both leads to 
Jin in length. Connect the banded end to 
pin 2 of the last 6BA6 IF amplifier valve 
socket and, after placing a length of 
cambric sleeving over the wire, connect 
the remaining lead of this capacitor to pin 
6 of this valve socket. 

Take a 47K J watt resistor and cut both 
leads to l-Jin in length. Connect one lead 
to lug 3 of the tagstrip between the two 
valves and the other end to pin 6 of the 
second 6BA6 IF amplifier valve socket. 

Take a 2.2K J watt resistor and cut its 
leads to Hin in length. Connect one to 
the “B-f-” terminal of the last IF trans¬ 
former and the other to pin 3 of the tag- 
strip mounted between the two IF valves. 

Take a 47pF ceramic capacitor and cut 
its leads to lin in length. Solder it between 


PARTS LIST 


RESISTORS 


1 

4.7 

ohm 

5W 

2 

10K 

IW 

1 

100 

ohm 

iW 

3 

22K 

iW 

1 

180 

ohm 

IW 

10 47 K 

iW 

1 

470 

ohm 

IW 

2 

47K 

IW 

5 

1000 

ohm 

iW 

3 

100K 

iW 

3 

2.2K 

1W 


1 

100K 

IW 

1 

2.7K 

iw 


2 

220K 

iW 

1 

3.3K 

}W 


1 

330K 

iW 

1 

4.7K 

rw 


3 

470K 

iW 

2 

4.7K 

1W 


3 

1.0M 

iW 

1 

5.IK 

5W 


1 

1.5M 

iW 

3 

10K 

iW 


1 

2.2M 

iW 


CAPACITORS 

1 lOpF ceramic NPO. 

2 22pF ceramic NPO. 

1 33pF ceramic NPO. 

4 3/30 pF compression trimmers. 

5 47pF ceramic NPO. 

3 lOOpF plastic. 

3 330pF plastic. 

2 470pF plastic. 

2 .OOluF plastic. 

1 .0022uF ceramic. 

4 .0047 uF plastic 400V. 

8 .01 uF plastic 400V. 

1 .047uF plastic 400V. 

4 0.1 uF plastic 400V. 

1 0.33uF plastic 125V. 

1 8uF 350V electrolytic. 

1 16uF 350V electrolytic. 

1 25uF 25V electrolytic. 

2 50uF 25V electrolytics. 

1 64uF 50V electrolytic. 

4 OA91 (or similar type) diodes. 

3 OA202 (or similar type) diodes. 

2 OA210 (or similar type) diodes. 

1 2.5 millihenry RFC. 

1 4-pin plug (to match rear of 
chassis sockets). 

1 3-pin power plug. 

6 feet of 3-core power flex. 

5 yards of shielded wire. 

lyard 18-gauge tinned copper wire. 
10 yards of hookup wire (several 
colours). 
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the “P’’ terminal of the last IF transformer 
and pin 1 of the 3-lug tagstrip near the 
4-pin socket at the rear of the chassis. 

AM DETECTOR—AGC: Cut the leads 
of a 470pF-125 volt plastic capacitor to Jin 
in length. Solder the unbanded end to 
the “F” terminal of the last IF transformer 
and the banded end to the solder lug under 
the mounting screw of this transformer. 
Take an OA91 or similar type diode and 
cut its leads to Jin in length. Solder the 
unbanded (anode) end to the “G” terminal 
of this transformer and the banded 
(cathode) end to the centre (earthed) lug 
of the 3 lug tagstrip mounted near the 
4-pin socket which is nearest the loud¬ 
speaker jack. 

Take a 3/30pF trimmer capacitor and 
solder one end to the “G” terminal of the 
last IF transformer and the other end to 
pin 1 of the 5-lug tagstrip near this trans¬ 
former. Cut the leads of a 47K J watt re¬ 
sistor to Jin in length and solder one end 
to the “F’ terminal of the last IF trans¬ 
former. Solder the other end to pin 2 of 
the 5-lug tagstrip. 

Cut the leads of a 470pF—125 volt 
plastic capacitor to Jin in length. Solder 
the unbanded end to pin 2 of the previously 
mentioned 5-lug tagstrip and the banded 
end to pin 3 of this tagstrip. Note that pin 
3 is the earthed lug of this tagstrip. 

Cut the leads of a 470IC J watt resistor 
to Jin in length and solder it between pins 
2 and 3 of this tagstrip. Cut the leads of 
a 2.2 megohm resistor to Jin in length and 
solder it between pins 4 and 5 of the tag- 
strip. 

Cut the leads of a 1.0 megohm resistor 
to Jin in length and solder it between pins 
1 and 2 of the 3-lug tagstrip at the right 
of the last IF transformer. Take an OA91 
diode and solder the unbanded end to pin 

1 of the 3-lug tagstrip and the banded 
end to pin 2 of the 4-pin socket nearest 
this tagstrip. 

Take a 47K. J watt resistor and cut its 
leads to Jin in length. Solder it between 
pins 1 and 3 of the 3 lug tagstrip just 
mentioned. Take an OA202 diode and 
solder the banded end to pin 3 of the 

3- lug tagstrip and the unbanded end to 
pin 4 of the 5-lug tagstrip, both of these 
tagstrips being on the immediate right of 
the last IF transformer. 

Cut the leads of a 1000 ohm resistor to 
Jin in length and solder it between pin 

2 of the 4-pin socket near the loudspeaker 
jack to pin 1 of the adjoining 4-pin socket. 
Cut the leads of a 1C0K J watt resistor to 
Jin in length and solder it between pin 2 of 
the 4-pin socket near the loudspeaker jack 
and pin 3 of the adjoining 4-pin socket. 
Cut the leads of a 10IC resistor to Jin in 
length and solder it between pin 3 of the 

4- pin socket near the loudspeaker jack and 
pin 4 of the adjoining 4-pin socket. 

Take a .luF plastic capacitor and solder 
the unbanded end to pin 2 of the 4-pin 
socket nearest the loudspeaker jack. Solder 
the banded end to pin 3 of the 5-lug tag- 
strip nearby. 

POWER SUPPLY: Take an OA210 or 
similar type power diode and solder ics 
cathode end to the positive terminal of the 
ICOuF—200 volt electrolytic capacitor near 
the 5-lug tagstrip. Solder the anode end 
of this diode to the unearthed lug of the 
2-lug tagstrip mounted at the immediate 
right of this capacitor. 

Take a second OA210 diode and solder 
its cathode connection to the unearthed lug 
of the 2-lug tagstrip just mentioned. Solder 
the anode connection of this diode to the 
earthed lug of this tagstrip. 

Cut the leads of a 4.7 ohm—5W wire- 
wound resistor to Jin in length and solder 
one end to the unearthed lug of the 2-lug 
tagstrip. Solder the remaining end to pin 
2 of the 5-lug tagstrip immediately above 
the 2-lug ta-gstrip. 

Take a 50uF—25V electrolytic capachor 
and cut its positive lead to ljin in length 
and its negative lead to Jin in length. Solder 
the positive lead to pin 3 of the 3-lug tag- 
strip which terminates the heater windings 
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AUSTRALIA'S LARGEST 
Radio, Television and Hobbies 
SPECIALISTS 

307 ELIZABETH STREET, MELBOURNE - 60-1441 

We have everything for the Radio Hobbyist 


CRYSTAL SET 
BUILDERS 


Coils.. .. .. 6/- 

Diodes. 3/- 

Headphones. 257- 

Tuning Conds. 16/6 

Terms. 1/* 


1 Trans. Amplifier for crystal 
set circuit supplied, 

only 19/6 


Sins, x 210ft. Topee-11/6 

3ins. x 360ft. Topes-13/6 


Crystal Ear-pieces with plug 
5/- ea. 

Magnetic ear-pieces with plug. 
9/6 ea. 


TAPE SPOOLS 


3ins.3/6 ea. j 

Sins.5/6 ea. ; 

7ins. 7/3 ea. 


RECORD CHANGERS 
AND PLAYERS 


Garrard. Mod. A D/L 

35 

0 

0 

" Mod. A T 6 .. 

23 

17 

6 

Mod. Autoslim 

16 

15 

6 

" Mod. SRP-10 

12 

6 

3 

Battery Player 

13 

19 

6 

Princess Rec. Changer 

11 

19 

6 

Dual 1007A. 

26 

15 

0 

” 1009 . 

59 

0 

0 

Labcraft Mod. 573V 

25 

0 

0 

” 605L 

26 

10 

6 

Miniature 6-volt Player 

7 

19 

6 

SPECIAL DISCOUNTS 

; APPLY 


TO STUDENTS 

Ducon Pot Cores. 6/- 

Toroidal Cores .. 7/11 

Rods, Slabs, etc., from 6/3 


SPECIAL 

Test leads with banana plugs 
4/- pair 


MICA CONDS. 


6PF 10% MS 
30 PR 10% MS 
39PF 10% MS 
50PF 10% MS 


100PF 10% P/T 
2 x 33PF 10% 1/F 
1000PF Feed-Thru 


All priced at only 3/- do*. 


AERIAL FOR TRANSISTOR 
PORTABLES 

7in to 39in.13/6 ea. 

4in long extends to 18ins .. 5/- ea. 
Have double thread to fit all makes 
of portables. 


0-300 AC-DC VOLTMETERS 
WHITE PLASTIC CASE 
3" SQUARE 39/6_ 

MIN. PLUGS & SOCKETS 

3, 4 and 5 Pin. 2/- pr. 


NEON TEST SCREW-DRIVERS 

110V to 380V. 5/6 ca. 

Spare Neons. 2/6 ea. 

NEW ELECTROLYTIC 
CONDENSERS 

50 mfd. 3 Volts E.T. .. 6/- dz. 

2 mfd. 200 Volts E.T. .. 6/- dz. 

24 mfd. 150 Volts E.C. .. 6/- dz. 

500 mfd. 25 Volts E.C. .. 6/- dz. 

400 mfd. 12 Volts E.C. .. 6/- dz. 


METERS 

MR—3P 0—1 M/A 48/- 
MR—3P 0-500 MICRO/A 55/6 
200—H MULTI-METERS £5/11/6 


SPECIALS 

Collaro Gramo, motor Field 

Coils.5/- pr. 

5 pin Amphenol Sockets .. 6/- dz. 
Octal Amphenol Sockets . . 7/6 dz. 
Ceramic Trimmers 3-7 PF. 6/- dz. 


SPECIAL 

2 TRANSISTOR SETS 

with Aerial, Earpiece and Batt. 

£6.19.6 


MIN. ELECTROLYTIC 
CONDENSERS 

75 mfd. 12 Volts E.S. Type 3/- ea. 
70 mfd. 15 Volts E.S. Type 3/- ea. 


RESISTORS 

Philips 5 pc 1 and 1 Watt 10 ohms 
to 10 meg. 

I.R.C. 1 pc Hi-Stab * and 1 Watt, 10 
ohms to 10 meg. 


9 VOLT POWER PACK for tram 
sets, small tape recorders etc. 
9 volts at 50M/A £5.10.0 

MOD. ITI-1 SIGNAL 
INJECTORS 

Ideal for the serviceman. Home¬ 
builder, etc. It produces an audio 
signal rich in harmonics. Indispens¬ 
able for checking transistor sets. 
Fitted with 4 Penlite Batteries. 

Priced ot only 40/- 


BRAND NEW MULTIMETERS 

60/- Plus Postage 



s 

■ ** 

t 

K 

Meter 0-1MA 

1000 OHMS 

PER VOLT 

1“! 

A.C. RANGES D.C. RANGES 

CURRENT 

I • 


k* 

0—10V 


RANGES 

Iff 1 

C 


0—50V 

0—250V 

O—50V 

0—250V 

O—IMA 

eH 

tt* 

tm* 

0—500V 

0—500V 

0—100 MA 

•# # 

0 

0* 

0—1000V 

0—1000V 

0—500MA 


OHMS RANGE — 0-100,000 OHMS 
Supplied complete with test leads 


307 ELIZABETH ST., MELBOURNE. 60-1441 

Call or write Now! Trade Supplied 
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of the power transformer. Solder the nega¬ 
tive lead to pin 3 of the 3-lug tagstrip 
which is 2in to the left of the filament 
tagstrip. 

Take a 64uF—50V electrolytic capacitor 
and cut both its leads to £in in length. 
Solder the negative lead to pin 1 of the 
latter 3-pin tagstrip and solder the positive 
lead to the earth lug under the mounting 
bolt of the voltage regulator valve. 

Take two OA91 or similar type diodes 
and cut their leads to £in in length. Solder 
the anode of one diode to pin 1 of the 
3-lug tagstrip to which the 50 and 64uF 
electrolytics are attached. Solder its 
cathode to pin 3 of this tagstrip. Solder 
the anode of the other diode to pin 2 ot 
this tagstrip and its cathode to pin 3 of 
the tagstrip. When soldering these diodes 
be sure to hold their leads with a pair of 
longnosed pliers in order to prevent them 
from being damaged by excess heat. 

Cut the leads of a 5.IK—5W wire-wound 
resistor to fin in length and solder one 
end to pin 5 of the voltage regulator valve. 
Solder the remaining end to the positive 
terminal of the lOOuF—350V electrolytic. 

AUDIO STAGES: Take a 180 Ohm—1W 
resistor and cut its leads to £in in length. 
Solder one end to pin 7 of the 6GW8 
socket and the remauning end to the earth 
lug under the mounting bolt of this socket. 
Cut the leads of a 50uF—25V electrolytic 
capacitor to fin in length and solder the 
positive lead to pin 7 of the 6GW8 and the 
negative lead to the solder lug. 

Cut the leads of a 25uF—25V electrolytic 
capacitor to fin in length and solder the 
positive lead to pin 2 of the 6GW8 and 
the negative lead to pin 5 of the 5-lug 

tagstrip mounted near the 6GW8. Take a 
2.7K resistor, cut its leads to iin in length 
and solder it in parallel with the 25uF 

capacitor. 

Take a .OluF—400V plastic capacitor 
and cut its leads to iin in length. Solder 
one end to pin 9 of the 6GW8 socket a*nd 
the remaining end to pin 1 of the 5-lug 

tagstrip. Cut the leads of a 10K resistor 
to iin in length and solder it between pin 
8 of the 6GW8 and pin 1 of the 5-lug 

tagstrip. 

Take a 220K resistor and cut its leads to 
iin in length. Solder one end to pin 9 of 
the 6GW8 and the remaining end to pin 4 
of the 5-lug tagstrip. Take a 100 ohm 
resistor and cut its leads to iin in length. 
Solder it between pins 3 and 5 of the 
5-lug tagstrip. Note that pin 3 of the tag- 
strip is the normally earthed pin. 

Take a .047uF—400V plastic capacitor 
and solder its unhanded end to pin 6 of 
the 6GW8 socket. Solder the banded end 
to pin 2 of the 5-lug tagstrip. 

Cut the leads of a 10K—1W resistor to 
fin in length and solder it between pin 
4 of the 5-lug tagstrip and the positive 
terminal of the lOOuF—350 volt electro¬ 
lytic capacitor. 

Take a 16uF—350V electrolytic capacitor 
and cut its lea-ds to fin in length. Solder 
the positive connection to pin 4 of the 
5-lug tagstrip and the negative terminal to 
pin 2 (the earthed lug) of the 3-lug tagstrip 
on which the secondary of the output trans¬ 
former is terminated. Cut the leads of a 
22K resistor to iin in length and solder it 
between pins 1 and 3 of this latter tagstrip. 

NOISE LIMITER: The next step is to 
wire in the components of the noise limiter 
on the 10-lug tagstrip mounted at the rear 
of the noise limiter control. Note that pins 
1 and 10 of this tagstrip are earthed 
through mounting bolts to the chassis. 

Take a 330pF plastic capacitor and cut 
its leads to iin in length. Solder the 
banded end to pin 1 of the tagstrip and 
the unbanded end to pin 3 of the tagstrip. 
Take a second 330pF plastic capacitor and 
cut its leads to iin in length. Solder the 
banded end to pin 1 of the tagstrip and 
the unbanded end to pin 4 of the tagstrip. 

Cut the leads of a .OluF plastic capacitor 
to }in in length and solder the unbanded 
end to pin 2 of the tagstrip. Solder the 
banded end to pin 3 of the tagstrip. Take 


S' 


This full-scale reproduction of our 
"S" meter calibrations may be applied 
to any 0-1 mA, 100 ohm meter move¬ 
ment . Ready-calibrated meters are 
available for the receiver . 

a 47K resistor and cut its leads to iin 
in length. Solder it between pins 2 and 4 
of the tagstrip. Take a 1.5 megohm re¬ 
sistor, cut its leads to iin in length and 
solder it between pins 1 and 4 of the tag- 
strip. 

Take a 47K. resistor, cut its leads to iin 
in length and solder it between pins 6 and 
7 of the tagstrip. Take a 470K resistor, 
cut its leads to lin in length and solder 
it between pin 5 of the tagstrip and the 
centre lug of the 10K noise limiter control. 

Cut the leads of a 47K resistor to iin 
in length and solder it between pins 8 and 
9 of the tagstrip. Take a .OOluF plastic 
capacitor and cut its leads to iin in length. 
Solder the banded end to pin 10 of the 
tagstrip and the unbanded end to pin 8 of 
the tagstrip. Take a 330pF plastic capa¬ 
citor and cut its leads to iin in length. 
Solder the banded end to pin 10 of the tag- 
strip and the unbanded end to pin 9 of 
the tagstrip. 

Take a 470K resistor and cut its leads 
to iin in length. Solder it between pins 
6 and 10 of the tagstrip. Take a 470 ohm 
resistor and cut its leads to lin in length. 
Solder it between pin 10 of the tagstrip 
and the right-hand lug of the noise limiter 
control. 


Take two OA202 diodes and cut their 
leads to iin in length. Solder the banded 
end of one diode to pin 4 of the tagstrip 
and the unbanded end of this diode to pin 
5 of the tagstrip. Solder the unbanded 
end of the other diode to pin 5 of the 
tagstrip and the banded end to pin 6 of 
the tagstrip. When soldering these diodes 
hold their leads with long-nosed pliers in 
order to prevent heat damaging them. 

Take a 100K—1W resistor and cut its 
leads to iin in length. Solder one end 
to the left-hand lug of the noise limiter 
control and the remaining end to the un¬ 
earthed pin of the 2-lug tagstrip mounted 
on the back of the noise limiter control. 

AGC: Take a .33uF plastic capacitor 
and cut both leads to lin in length. Solder 
the unbanded end to that lug of the AGC 
switch which is contacted when the switch 
is in its extreme clockwise position. Solder 
the banded end of this capacitor to pin 1 
of the 10-lug tagstrip. 

Cut the leads of a O.luF plastic capaci¬ 
tor to lin in length and solder the un¬ 
banded end to the AGC switch lug which 
is contacted with the switch in its centre 
position. Solder the banded end to pin 1 
of the 10-lug tagstrip. 

Cut the leads of a .OluF-plastic capaci¬ 
tor to liin in length and solder the un¬ 
banded end to the lug of the AGC switch 
which is contacted with the switch in its 
extreme anticlockwise position. Solder the 
banded end of this capacitor to pin 1 of 
the 10-lug tagstrip. 

Take a .OluF—400V plastic capacitor and 
cut its leads to liin in length. Solder the 
banded end to pin 7 of the 10-lug tag- 
strip and the unbanded end to the remain¬ 
ing vacant pole on the function switch. 

Cut the leads of a .OluF—400V plastic 
capacitor to lin in length and solder the 
banded end to the left-hand lug of the 
tone control and the unbanded end to the 
centre lug of this control. 

BFO-PRODUCT DETECTOR: Take a 
3.3K resistor and cut its leads to iin in 




BRiGHT STAR" CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC11., F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.5 5.SMC TV Sweep Generator Crystals. 

£3/12/6 plus 12} p.c. sales tax. 

100 KCS and 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 12} per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 eoch plus 12} per cent sales tax. 

Amateur — from £3/-/- each plus 12} per cent tales tax. 

Regrinds 37/6 each. 

Crystals for Taxi and Bush Fire Sets also Available. 

We would be very happy to advise and quote. 

Representatives Aust. and New Zealand — Messrs. Carrel & Carrel, Box 2102, Auckland 
Mossrs Atkins (W.A.) Ltd,, Messrs Lawrence and Hanson 

894 Hay St., PERTH. Electrical (Vic.) Pty. Ltd., 

Messrs A E Harrold Pty Ltd Mems> Unit ® d Radio ^'JTribu- 54 Collins St., HOBART and 
123-125 Charlotte St., tors pt V- Ltd *. 29 St. John St., LAUNCESTON 

BRISBANE 175 Phillip St., SYDNEY. Tasmania. 

"Contractors to Federal and State Government Departments.” 

BRIGHT STAR RADIO 

46 Eostgote St., Ookleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 
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SMALL SPEAKER TRANSFORMERS 

(using latest bobbin construction techniques) 



The well proven and increasingly popular A & R range of Audio Trans¬ 
formers now includes Small Speaker Transformers designed to replace older 
types or for use in new equipment utilising low power audio output valves. 
These new transformers feature the latest bobbin construction techniques 
designed to eliminate reliability problems associated with the use of organic 
insulation materials. 


E.orQ. 
Height Hin. 
Width 2$ in. 
Depth E. H in. 

Q. U in. 
Mounting 
Centres 2 1 1 * ins. 


Series K. 
Height 1 }j- in. 
Width 2 1 in. 
Depth 1i in. 
Mounting 
Centres 2.1 in. 







S F O ft 




AR 

AUj*^ 

PHONE 890238. P.0. BOX 170 


Series 


Primary Impedance at lOV^Ocps&SOmAO.C. Secondary Impedance 


Power Rating 


05/3.5 

5000 ohms. 

14 Henrys 

3.5 ohms. 

7 Watts peak 

07/3.5 

7000 ,. 

14 .. 

3.5 „ 

7 „ „ 

05/15 

5000 „ 

14 „ 

15 „ 

7 „ „ 

07,15 

7000 ., 

14 „ 

15 „ 

7 „ „ 

E5 3.5 

5000 ohms. 

12 Henrys 

3.5 ohms. 

5 Watts peak 

E7.3.5 

7000 ,. 

12 ., 

3.5 

5 „ „ 

E5 15 

5000 ., 

12 . „ 

15 „ 

5 „ „ ] 

E7/15 

7000 „ 

12 ’ „ 

15 „ 



! K7/15 

7000 ohms. 

19 Henrys 

15 ohms. 

10 Watts peak 

K5/15 

5000 „ 

19 „ 

15 „ 

10 „ „ 

/ K7/2 

7000 „ 

19 „ • 

2 „ . 

10 „ „ 

| K5 2 

5000 „ 

19 ' „ 

2 „ 

10 „ „ 


NOW OUT! Latest 1964 Specifications and Price List for 
COMPLETE AUDIO TRANSFORMER RANGE 
at your local stockist or 

A & R TRANSFORMERS PTY. LTD. 

‘THE TRANSFORMER PEOPLE 1 , 46 LEXTON RD., BOX HILL. 

INTERSTATE FACTORY AGENTS - PERTH: A. J. WYLIE PTY. LTD., 178 WELLINGTON ST. 

SYDNEY: WATKIN WYNNE PTY. LTD., 21 FALCON ST., CROWS NEST. BRISBANE: A. F. HAROLD P/L. 

ADELAIDE: SCOTT THOMPSON LTD., 17 QUEEN ST.’HOBART: HOMECRAFTS (TAS.) P/L., 199 COLLINS ST. 
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length. Solder one lead to pin 8 of the 
6BL8 socket and the remaining lead to 
the earth solder lug mounted under this 
socket. Take a 47K ohm resistor and cut 
both leads to iin in length. Solder one 
lead to pin 9 of the 6BL8 socket and the 
remaining lead to the earth solder lug. 

Cut the leads of a 47K resistor to iin 
in length and solder one lead to pin 2 
of the 6BL8 socket. Solder the remaining 
lead to the earthed solder lug. Take a 
.OluF—400V plastic capacitor, cut its leads 
to iin in length and solder the unbanded 
end to pin 3 of the 6BL8 socket. Solder 
the banded end to the earthed solder lug. 

Take a .luF—400V plastic capacitor, cut 
its leads to fin in length and solder the 
unbanded end to pin 5 of the 5-lug tag- 
strip mounted below the 6BL8 valve socket. 
Solder the banded end of this capacitor 
to the earthed lug on the function switch. 
Take an 8uF—350V electrolytic capacitor 
and cut the positive lead to fin and the 
negative lead to 1 iin in length; solder the 
positive terminal to pin 4 of the 5-lug 
tagstrip. Solder the negative terminal to 
the centre spigot of the 6BL8 socket. 

Take a 100K. resistor and cut its leads to 
lin in length. Solder it between pin 3 
of the 6BL8 valve socket and pin 5 of the 
5-lug tagstrip. Take a second 100K. re¬ 
sistor, cut its leads to lin in length, and 
solder it between pin 1 of the 6BL8 valve 
socket and pin 4 of the 5-lug tagstrip. 

Take a 4.7K 1W resistor, cut its leads 
to fin in length and solder it between pins 
1 and 5 of the 5-lug tagstrip. Take a 10K 
resistor, cut its leads to iin in length and 
solder it between pins 2 and 4 of the 5-lug 
tagstrip. 

Take a 2.5 millihenry radio frequency 
choke and cut its leads to fin in length. 
Solder one end to pin 6 of the 6BL8 valve 
socket and the remaining end to pin 5 of 
the 5-lug tagstrip. 

Take a 33pF—ceramic NPO capacitor 
and solder it between pins 6 and 8 of the 
6BL8 valve socket. Cut the leads of a 
lOOpF plastic capacitor to If in in length 
and place a length of cambric sleeving 
over each lead. Solder the unbanded lead 
to the “G” terminal of the BFO coil and 
the banded end to pin 2 of the 6BL8 
socket. Cut the leads of a 22pF—ceramic 
NPO capacitor to 2 m in length and solder 
it between the “G” and “F” terminals of 
the BFO coil. 

Take a lOpF ceramic NPO capacitor and 
cut its leads to -^in in length. Solder one 
lead to pin 1 of the 4-lug tagstrip mounted 
on the left of the BFO coil. Solder the 
remaining lead to the “G” terminal of the 
BFO coil. 

Take a 3/30pF trimmer capacitor and 
solder it between pin 1 and 4 of the 4-lug 
tagstrip. Cut a piece of 18 gauge tinned 
copper wire to 4in in length a-nd make a 
right-angle bend lin from the end of the 
wire. Solder the bent end of the wire to 
pin 4 of the 4-lug tagstrip and the other 
end of this wire to that lug of the function 
switch which is earthed when the switch is 
in its extreme clockwise direction. 

TUNING UNIT: This completes the 
wiring of the underside of the chassis. The 
next job is to wire in the Geloso front end 
unit and, in describing the connections to 
this unit, it will be assumed that the reader 
is looking at the unit from the rear of the 
chassis. The connections will be numbered 
left to right from 1 to 5 and the three 
banks of lugs will be lettered A, B and C, 
with A being that bank nearest the front 
panel and C being the bank nearest the 
rear edge of the chassis. 

The first lead which must be connected 
to the unit is the shielded lead from the 
“P” terminal of the first IF transformer in 
the L/C filter. In order to connect this 
lead it will be necessary to remove 4 screws 
and then remove the cover plate on the 
top of the Geloso unit. 

Locate the blue wire which connects to 
pin 5 of the 6BE6 valve in the Geloso 
unit and carefully unsolder this wire. Con¬ 
nect the centre conductor of the previously 


FUTURE ARTICLES: 

How to adjust the receiver, plus a 
few hints about its use will be 
the subject of next month's article. 
For those interested primarily in 
amateur band reception, a version 
of the receiver specifically designed 
for the amateur bands is now in 
course of construction; this should 
be described in the near future. 


mentioned shielded lead to pin 5 of the 
6BE6 and solder the braid to the frame of 
the Geloso unit. 

Now locate lug C3 and unsolder the 
blue wire attached to it. Take a 2,200pF 
ceramic capacitor and cut its leads to £in 
in length. Solder one end to lug C3 and 
the other end to the blue wire just removed 
from lug C3. This modification of the 
Geloso unit will prevent the primary of the 
RF coils from being burnt out if an acci¬ 
dental short should occur between lug C3 
(aerial connection) and lug C2 (filament 
line to the tuner). Replace the cover plate 
and its 4 holding screews. 

Take a 220K resistor and cut its leads to 
Jin in length. Solder one lead to lug A2 
and the remaining lead to the frame of 
the unit. Take a 330K. £ watt resistor and 
cut its leads to iin in length. Solder it 
between lugs A2 and A3. Take a 1.0 
megohm resistor, cut its leads to iin in 
length and solder it between lugs A3 and 
A4. 

Take a 22K i watt resistor, cut its leads 
to Jin in length and solder it between lugs 
Cl and C4. 

Locate the shielded lead from the top of 
the volume control and solder its centre 
conductor to lug Bl. Locate the shielded 
lead connected to the 4-pin socket at the 
rear of the chassis and solder its centre 
conductor to lug B2. Locate the shielded 
lead connected to pin 3 of the 10-lug tag- 
strip and connect its centre conductor to 
lug B3. Join the outer braid of these three 
leads together and connect them to the 
frame of the unit. 

Locate the lead connected to pin 1 of 
the 3-lug tagstrip near the “S” meter zero 


control and connect it to lug A4. Locate 
the lead connected to the positive terminal 
of the lOOuF 350V electrolytic and connect 
it to lug A5. 

Locate the lead connected to pin 5 of 
the OA2 regulator valve and connect it 
to lug B4. Locate the lead connected to 
pin 4 of the first 6BA6 IF amplifier valve 
(filament lead) and connect it to lug C2. 

Locate the lead connected to pin 1 of 
the 4-lug tagstrip located between the two 
IF valves and connect it to lug C4. Take 
a 7in length of wire and connect one end 
to lug C5. Connect the remaining end to 
lug A2. 

Take an 8£in length of shielded wire and 
strip the braid back iin at either end. 
Connect the centre conductor of one end 
to the centre lug of the antenna/converter 
switch and join the braid of this end to 
the braid of the other two shielded leads 
attached to this switch. Join the centre 
conductor at the other end of this lead to 
lug C3 and connect the braid to the frame 
of the Geloso unit. 

POWER FLEX: The last job needed to 
complete the wiring of the unit is the instal¬ 
lation of the power flex. This job is 
always best left till last since, by so doing, 
it prevents the unit being thoughtlessly 
plugged in to the 240 volt mains while 
wiring of the chassis is in progress. 

In connecting the power lead the red 
wire is terminated on the rear terminal of 
the fuse holder, the black wire on pin 1 
of the 5-lug tagstrip terminating the primary 
connections of the transformer, and the 
green wire on pin 3 of this tagstrip. In ter¬ 
minating the power lead to the three-pin 
plug it is desirable to have the red lead 
connected to the active side of the mains, 
the black wire to the neutral and the green 
wire to the earth of the system. 

We cannot tell our readers exactly which 
pin should be connected to which colour 
wire because this will depend on the wiring 
arrangements of individual households. 
Those who wish to check the polarity of 
their household sockets may quite easily do 
so with one of the special screwdrivers 
designed for the purpose. 

These screwdrivers have a neon tube 
built into their handle and, when the blade 
is pushed into the various pins of the 
socket, the neon lights on contact with the 
active lead. 


HAVE YOU A TIMING PROBLEM? 


; 

, f , § § § 


H.F. TIME SIGNAL RECEIVER 



CRYSTAL CHRONOMETER 


£ZHHf/Jt orafo ''^ 

< 2/2 c* 



Utilise the new Aust P.O. Time Signal 
transmissions as well as WWV with an all 
transistorised double conversion crystal 
locked superhet, capable of receiving up to 
9 channels. Sensitivity 0.5uV, Relay driver, 
Tone Filters, Amplified A.G.C. etc. Oper¬ 
ates from 240 A.C. internal 9V or external 
12V battery with automatic switching. 

All solid-state digital readout without moving 
parts. Any accuracy or ageing rate to order. 
With or without proportional control oven. 
Second, minute and hour output pulses. 

PROGRAM UNITS with no moving parts. 
No limit to number that chronometer can 
drive. Any length of ON period. 

CHRONOSCOPE. All electronic display for 
calibrating chronometer against time signals. 
Resolution of better than 2ms. 

Write for full details and prices of any 
of the above units. 

LABORATORY ELECTRONICS are special¬ 
ists in the field of timing and can supply 
complete systems, or will gladly quote free 
of charge for any special equipment to the 
customer’s specifications. 


LABORATORY ELECTRONICS 

96 OSBORNE ROAD, MITCHELTON, QLD. 55-2417 

AUSTRALIAN BUILT FOR AUSTRALIAN CONDITIONS 






















WARBURTON 

FRANKI 


SCOTT ELECTRONIC EYE UNITS 

A.C. Mains Operated. Kit consists of 
Light Source and Eye Unit. C/W 
Power Supply, Amplifier, Buzzer. 
Hardware and Connecting Wires. Use 
Across Doorways, etc. Up to 25ft 
wide. 

£25. Inc. Pack, and Post. 





HAWAIIAN PORTABLE 
RECORD PLAYERS 

• Record Storage Compartment — Five 45 
R.P.M. records will fit in wide lid. 

• Plays anywhere. Power supplied by 6 size 
C cells (supplied). 

• 2 speeds — 33 and 45 
R.P.M. Also fine 
speed adjustment. 

• Plays any size record 
—7in, lOin, 12in. 

• Attractive Round Plas¬ 
tic Case with Moulded 
Handle. SIZE: 9in 
Diameter—3fin thick. 


£ 9 ' 19'6 


FREIGHT FREE. 


5 BAND COIL KITS 

Covers Broadcast Band and 4 Short 
Wave Bands. Continuous Tuning 
from 520 K.C. to 18.5 M.C. 

Kit includes: • Switch and coils com¬ 
pletely wired. • Pair I.F. Trans¬ 
formers. • 2 Gang Tuning Condenser 
with Trimmers. • Attractive Dial 
Glass 3 m in x 4i<in calibrated in K.C. 
and Metres. • Fully descriptive leaf¬ 
let ... . Made in Italy by Geloso. 

£7/7/- inc. Pack, and Post. 


STAR BARGAIN 

TRANSFORMERS WITH 
MATCHING RECTIFIERS 

A. and R. Power Transformer and 
Contact Cooled Rectifier. Output— 
250V. D.C. at 60 M.A. Also 6.3V 
at 2A. A.C.. 49/6 set 

Pack and post, 2/6. 

Suitable Instruments, Radios, Ampli¬ 
fiers, etc. 

Also Low-voltage Set. Output—12-15V. 
D.C. at 2 Amps. 

Suitable Model Trains, Power Sup¬ 
plies, etc. 

55/- set. Pack and Post 2/6. 


* * SPECIALS * * 


SILICON DIODES 

(American). 400 P.I.V. at 1A—8/6 
each or 87/6 doz. Post free. 

RONETTE STEREO 

105 Pickup Cartridges C/W Sap¬ 
phire Std. and Diamond L.P. Stereo 
Stvlii. 79/6. Post free. 

RONETTE MONAURAL 
Pickup Cartridges C/W Sapphire 
Std. and Diamond L.P. Stvlii. 59/6. 
Post free. 

STYLOVUE Needle Inspectors 

Checks Stylii without removing from 
Cartridge. C/W batteries. 19/11. 
Post free. 

2 WATT Transistor AUDIO 
AMPLIFIERS 

Completelv encapsulated. Great 
variety of uses. £8/7/6. Post free. 

Leaflet enclosed shows how to make 
P.A. Systems, Signal Tracers, etc. 


ENGLISH PICKUP ARMS 

Complete less Cartridge. 9/11. Post 
free. 

SPEAKERS 

5 FX—Tweeters — superseded model. 
Frequency range 3,000 to 10,000 
c.p.s. 15 ohm. Voice Coil Imp. 
39/6, inc. pack and post. 

CAR AERIALS 

Cowl Mounting. Recesses into Cowl 
when desired and can only be ex 
tended with kev supplied. Thiet 
proof. 69/6. Post free. 

CAR AERIALS 

Window Mounting. Detached in an 
instant. C/W lead. 67/6, inc. pack 
and post. 

Transistor Microphone Mixers 

Mixes inputs of up to 4 Hi-Imp. 
Microphones C/W batteries. £5/7/6. 
Post free. 


6 TRANSISTOR 
POCKET RADIOS 

Good Volume Any¬ 
where. Supplied in Box 
with Plastic Carrying 
Case, Earpiece and 
Battery. 

£14/17/6. Post Free. 


RECORD PLAYERS 

• Leatherette Case. • A.C. operated. 

• 3 speeds. • Turnover Cartridge. 

• Plays all size records, L.P. and 
Standard. 

£14/19/6 Freight Free. 


2 TRANSISTOR 
POCKET RADIOS 

Reasonable volume in 
good locations. Ideal 
bedside companion. 
Supplied in box with 
plastic carrying case, 
earpiece, metal expand¬ 
ing aerial and battery. 

£8/19/6. Post Free. 


CRYSTAL RADIO SETS 

Supplied in box with Earpiece and 
Clip-on Aerial Wire. 4 models to 
choose from: 


MM 

CP 

PT8 B1 ML10 CR101 

33/6 33/6 35/- 37/6 

6d. Pack, and Post. 



220 PARK ST.. STH. MELB., VIC. >honi 694)151 


• Please include pottage or freight with all orders. 


* TRADE ALSO SUPPLIED. 


































A READER BUILT IT! 


Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 



A SIMPLE TV PATTERN GENERATOR 


From Mr P. Daw, of "Woodlands," 
Wombat, N.S.W., comes the 
following article on a horizontal 
bar pattern generator which he 
has constructed. Mr Daw writes: 

“I am enclosing the circuit of a simple 
horizontal bar generator which I built to 
adjust the vertical linearity of my TV 
set. Inspired by your simple transistor¬ 
ised bar generator, I began to think of 
a ‘junk box* valve type using parts on 
hand. I do not claim originality for the 
design, which is the horizontal bar gen¬ 
erator, multi-vibrator for the ‘R, TV 
and H* pattern generator described a few 
years ago, used to modulate an RF oscil¬ 
lator copied from the local oscillator in 
one of your receiver designs. 

PICTURE LOCKED 

‘To use it, the TV receiver vertical 
hold is adjusted to lock on a TV signal 
from a station and left in that position 
and the pattern from the generator is 
locked in by varying the multi-vibrator 
speed control (1M pot.) to create the 
number of bars desired. The frequency 
of the RF oscillator varies with the 
supply voltage. With the coil I used 
and between 150-175 volts of high ten¬ 
sion, the oscillator tunes to channel 8. 



CAPACITANCE METER... modifications 


From Mr J. Kaernbach, of 35 
Macpherson St., Nhill, Victoria, 
we have received a short letter 
detailing ’’further thoughts" on 
his "Capacitance Meter" des¬ 
cribed in the April 1963 "Reader 
Built It" columns. 


1964 “Let’s Buy An Argument** col¬ 
umns. With regard to the question of 
reading accuracy, he states that it is 
possible to achieve an accuracy of be¬ 
tween 1 and 1.5 per cent, providing 0.1 
per cent calibrating resistors are used, 
with a ceramic switch and a meter 
movement having 1 per cent accuracy. 

Concerning the choice of a low volt- 


“I suspect this is the second har¬ 
monic, however, the pattern was quite 
satisfactory and I didn’t investigate fur¬ 
ther. I used a variable voltage power 
supply although, if desired, a small 
supply could be built into the unit. 
Using the device, I did, incidentally, dis¬ 
cover that the linearity of my TV set 
varies with changes in power line volt¬ 
age. 

‘To couple the generator to the TV 
set all that is necessary is to lay the 
aerial lead near the generator (assuming 
the generator is not completely en¬ 
closed in a metal case). 

‘There is probably room for improve¬ 
ments in this circuit. However, I found 
it fulfilled my requirements in its present 
form and I did not experiment further.” 


T HE essence of the first part of the 
letter is that two corrections 
should be made to the circuit in the in¬ 
terests of accuracy, stability and lin¬ 
earity. 

The first correction is that the feed¬ 
back gain control should not have the 
rotor and cathode end linked together 
as this causes the control to vary valve 
bias as well as feedback. The feedback 
should still connect to the rotor, only 
the link being removed. 

The second correction is that the grid 
resistor of the second amplifier stage 
should be 1M rather than the 3.9M 
originally shown. This reduces grid cur¬ 
rent and top-scale non-linearity, which 
tends to be produced by such current. 

Mr Kaernbach also makes two com¬ 
ments regarding the discussion of his 
circuit which appeared in the January, 


Mr M. U. Ustimenko, of Perth, W.A., has written to add a remark to 
his notes on the “Thermo-electric cell” which were published in the August, 
1963, “A Reader Built It” columns. \ 

Apparently a number of readers have experienced difficulty in welding 
the wire electrode together. Mr Ustimenko comments that he found it neces¬ 
sary to make a small spot-welder for this task. 

The welder is powered by a 6.3 volt 10 amp heater winding on a TV 
power transformer, and takes from 1/10 to ± a second to make a weld 
between 28-30 gauge B and S wires. The welding electrodes are not described, 
but we would suggest that small copper soldering-iron bits would suffice. 

For the welding operation and the following clean-up and inspection, 
Mr Ustimenko uses two magnifying glasses to provide improved clarity. 


age for the high-capacitance ranges, he 
agrees that 6.3 volts would simplify the 
circuit, but points out that this would 
preclude the testing of 3VW and 5VW 
miniature electrolytics on the highest 
range. 

[Editor’s Note: We imagine that it 
would be possible to attain an accuracy 
of 1 per cent of full scale if 0.1 per 
cent resistors were used. Our only 
query here is to ask how many of our 
readers are able to use such resistors. 
The best most of us can afford are 1 
per cent high-stability types. 


TRANSISTORISED SIGNAL 
TRACER-NOTE 

One of our readers has drawn our 
attention to the fact that the transistor 
in the detector probe may be inad¬ 
vertently damaged under certain condi¬ 
tions. If the audio probe is used to 
check a point where high voltage exists, 
the .luF capacitor charges. If the probe 
is now tansferred to a point at earth 
potential the capacitor will discharge 
through the transistor, the current in 
some cases being sufficient to damage 
the transistor. A simple solution to 
this problem is to insert a 27K resistor 
in series with the .luF capacitor, thus 
limiting the discharge current. 


JZoAlm. 


JZS. 


D-Ji. 


XoL 


s 


-Z.QAA- 





























TRANSISTOR 

IN OUT 
CM 


aiiNOi* 


;fACTV»iNC C° 


TRANSISTOR RADIO ANALYST, Model 960 


transistor radio analyst, 


For the busy technician who 
is interested in convenience and ser¬ 
vicing speed, the Model 960 transis¬ 
tor Radio Analyst facilitates the analysis 
and trouble-shooting of transistor port¬ 
able radios. On the service 
bench, it provides in one compact 
case the signal-generating and 
measurement devices needed to 
diagnose and isolate troubles 
in a transistor radio. 
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RF Output—250 kc/s to 2.2 Mc/s. 

Audio Output — 2,000-cps tone available 
separately; special low-impedance output 1 
for directly testing voice coils. 

VTVM Ranges — two ranges measure DC 
voltage, from 0 to 15 volts; one range 
measures ohms, from 6 to 1 megohm. 

DC Power Supply — furnishes low-impe¬ 
dance source of DC; voltages from 0 to 12 
In-Circuit Transistor Test — tests NPN 
or PNP transistors. 

Out-of-Circuit Transistor Test — tests NPN 
or PNP transistors; reads leakage on good- 
bad scale; reads beta on 0 to 150 scale 
or good-bad scale; tests both triode and 
tetrode transistors, special test indicates 
shorted or open power transistors. 


PRICE £66/70/- PLUS TAX 
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One of the most interesting letters to hand, during the month, is 
from a medical practicioner commenting on the November Editorial 
Kildare Klanger". The writer does not wish to be identified in any way 
but I am certain that he would not object to me extracting from and 
commenting on his letter. 

JBf- Neville Williams 

H E says that he has long been inter- the particular disease in the population 
ested in electronics and medical under consideration, multiplied by the 
side-effects, both mentioned in the probabilities or incidences of the patient's 
editorial. It is also apparent that he has symptoms in the particular disease, all 
given thought to the statistical aspect of divided by the summation for each 
diagonis. He says: disease in the system under consideration 

“As far as computer aids to diagnosis of the product of the probability of each 
are concerned, a statistical approach disease in the total population under con- 
could easily be considered. The univer- sideration and the probability or incid- 
sal concept of a disease could be based ence of the patient's symptoms in each 
on a statistical analysis of signs, symp - disease!’" 
toms, laboratory data, effects of treat - Whew! 

ment and prognosis of many patients Then follows the formula on which 
with the disease." this statement is based plus mention of 

He goes on to point out that each the problems arising from interdepend- 
and every patient with a given disease ence of symptoms. 

will not necessarily exhibit exactly the For those who may be disinclined to 
same characteristics but . . . and I quote work it all out for themselves, the writer 
again: thoughtfully concludes: 

“. . . the variation would be definable “l feel quite as certain as you that the 
in statistical terms. An early statistical day of computer diagnosis will come 
approach made by Lipkin and Hardy and that the idea of medicine as an art 
made use of the weighting of signs, as opposed to a science will fade into 
symptoms and laboratory findings to obscurity." 

produce a numerical value closely relat - I might have hesitated to reprint the 
ed to the probability that an individual material in this letter, but for the fact 
case could be identified with a particu- that, by happy coincidence, Jamieson 
lar diagnosis." Rowe saw fit to include an excellent 

The next paragraph is one that you section on statistics and probability in 
will probably need to read over several his article on a Noise Generator, else- 
times but this is how it goes: where in this issue. If you read this sec- 

“Bayes formula of probability is also tion, you will have a much clearer idea 

a step in this direction and meets the of what our correspondent has in mind. 
problem of induction head on, by assum - It boils down to the idea that medical 
ing that it is entirely statistical. It right - diagnosis is very largely a matter of 
ly assumes that probability plays an im- statistics and probabilities, based on such 
portant role in inductive processes and things as epidemics, patient’s age and 
it takes advantage of probability condition, symptoms and so on. In 
methods. “processing” the data, the doctor, con- 

“The formula states that: ‘The proba - sciously or otherwise, has acted as his 
bility that a patient with a particular own computer. 

group of symptoms has a particular It may or may not be reasonable for 

disease is the probability or incidence of doctors, ultimately, to off-load this much 
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of their function to suitably program¬ 
med computers but, in the meantime, it 
will not be a bad thing if computer- 
inspired thinking manages to remove 
some of the mystery from “intuition.” 

Incidentally, our friend Kildare, who 
started all this, seems to have inspired 
a further outburst of horse laughs, this 
time from medical men. In a recent 
episode featuring open-heart surgery, he 
pulled enough basic boners to have des¬ 
patched his patient several times over. 
And he’s such a nice young man! 

Just before leaving the subject of com¬ 
puters and medicos, I received a letter 
from a reader in the United States who 
mentioned the use of computer tech¬ 
niques in one of their institutions con¬ 
cerned with the treatment of alcoholism. 

By making a computer analysis of 
30,000 case histories, they have devised 
a questionnaire which allows them to 
determine whether a new patient is in¬ 
deed an alcoholic, or to what degree, and 
the prospects of success for various types 
of treatment. 

From a reader in Footscray, Victoria 
comes a letter written in a tone of such 
self-assurance that it causes one to 
hesitate. He says: 

“Dear Sir, 

“While browsing through ‘The Answer 
Man Explains,’ l was amazed to find the 
following statement in an answer to a 
question on ferrite aerials: 

“ ‘The lines of force, passing through 
the rod and therefore through the coil, 
induce in the latter corresponding cur¬ 
rent and voltage . . .’ 

“Isn’t it about time that loose state¬ 
ments such as this were weeded out from 
technical articles? 

“The only thing that is induced iti a 
coil by a changing magnetic field is elec¬ 
tro motive force. The open circuit vol¬ 
tage across the coil is a measure of this 
emf. Current will only flow as a result 
of the induced emf, if an external circuit 
is connected. 

“The Answer Man goes on to say: The 
signal voltage and the current in such 
a winding is highest when the winding 
is part of a resonant circuit tuned to 
the appropriate frequency. 

“This is, of course, true of the current 
but is only true of the voltage if the 
circuit Q is greater than unity, which is 
normally the case. 

“I do not wish to appear pedantic but 
if explanations of basic principles are 
to be given, they should be presented 
accurately. “Yours faithfully, K.S" 
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NOW - SAFEGUARD YOUR PROFITS 
SECURE STOCKS and STOP THEFTS 
EASILY, CHEAPLY, IMMEDIATELY! 

with the new 

SCOTT 

ELECTRONIC 
EYE 

already bringing profitable security 
to hundreds of shopkeepers! 

TRADE ENQUIRIES WELCOME 






EASY TO INSTALL 


With this installotion the 
control unit has been 
secured to a wooden 
block with the light 
source mounted on the 
shelving unit. 


The "Scott" Transistor Electronic Eye can be 
quickly and easily installed. It consists of a fully 
transistorised photo electric relay, has no moving 
parts and operates from a standard 240 volt AC 
requires no maintenance and will give you from 
10 to 20 years' faithful service. 


Here we see how the 
light source may be 
mounted on the archi¬ 
trave to shine between 
the door and the jamb. 


Even if it is not practi¬ 
cal to mount either unit 
on one side of the door, 
on installation of this 
type may be considered. 



COMPLETE EQUIPMENT £24/19/- RETAIL 



RADIO PARTS PTY. LTD. 

Melbourne's Wholesale House, 562 Spencer St., Melbourne. Phone 30-1251. 

—- - Orders: 30-2224. - 

City Depot: 157 Elizabeth St., Melbourne. 

Southern Depot: I 103 Dandenong Road, E. Malvern 21 1-691 I. 
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That’s really laying it on the line! 

The first point our correspondent is 
trying to make is that no current flows 
in a conductor inside an alternating 
magnetic field unless the conductor is 
connected to an external load circuit. An 
electromotive force, yes ... an open- 
circuit voltage, yes . . . but no current. 

Let’s take a close look at the aforesaid 
aerial coil. 

At the peak of one half-cycle, there is 
an open-circuit voltage across it—one 
end negative, one end positive. At the 
negative end there is a surfeit of 
migratory electrons; at the positive end 
a deficit. 

One half-cycle later, the situation is 
reversed, and so on. 

Tell me . . . what else but a mass 
movement of electrons can bring about 
this changing voltage. 

And, if there is an orderly to-and- 
fro movement of electrons within the 
coil, what is this but a flow of current? 

In short, the voltage and current 
phenomena are interdependent. We 
stand by our original statement. 

If an external resistive and/or re¬ 
active component is connected across 
the winding, then the current through 
the external circuit will modify the “in¬ 
ternal” current in terms of order and/or 
phase. 

Our correspondent has apparently 
come to grief on the assumption that 
“load” current is the only current which 
can flow. 

No Sir! 

To make his second point, our cor¬ 
respondent is really pushing matters. 

By what stretch of imagination is one 
likely to encounter a tuning circuit in a 
receiver, let alone one involving a ferrite 
rod, with a Q less than 1? 

In fact, it might be pertinent to ask 
whether, in this whole context, it would 
be reasonable to describe a circuit as 
“resonant” if it showed absolutely no 
increase in inductor voltage at the 
nominal frequency of resonance. 

The only familiar instance which the 
line of thinking brings to mind is that 
of peaking chokes in television video 
amplifiers. Here chokes are inserted in 
a series or shunt configuration to hold 
up a sagging video response. Their in¬ 
ductance and effective Q is so arranged 
that they sustain the curve without put¬ 
ting too much of a bump into it. But 
that’s a long, long way from the context 
of receiver tuning circuits. 

Frankly, we’re a lot happier with our 
original statements than with what our 
correspondent presumably would like us 
to have said. 

POWER RATINGS 

By way of a change, let’s consider the 
letter herewith on the subject of ampli¬ 
fier music power. Our correspondent, 
having made readings in certain ampli¬ 
fiers, is well on the way to being con¬ 
vinced that Japanese and American 
amplifier manufacturers are lacking in 
honesty! 

But I wonder how our correspondent 
has been measuring music power? 

Could it be that, having set up the 
amplifier, with dummy load and tone 
source to take a maximum steady-power 
reading, he has then merely switched 
over to music input and taken a new 
“reading” from the output meter? 

If so, was the new reading a visual 
“average” dependent on the content of 
the music and the meter damping—or 
was it a peak deflection, again influenced 
by the music content and the meter rise 
time? 


"MUSIC 1 POWER 

Dear Sir, 

1 would like to “Buy An Argu¬ 
ment” oil the Music Power V. Con¬ 
tinuous Power ratings of audio am¬ 
plifiers. 

In all literature l have seen, they 
quote an amplifier's capability as, for 
example, 10 watts continuous, 14 
watts music . 

Well, I checked a set, whose leaf¬ 
let stated the above-mentioned figures 
and found that the continuous power 
was 10 watts, all right, but the music 
power was only 9.5 watts in actual 
practice. 

Again, the sets which 1 build use 
voltage doubler supplies which have 
inherently good regulation; they 
measure 34 watts continuous but only 
16.5 watts music. 

1 understand that, on music, the 
signals are so instanteous that the HT 
does not have time to drop. BUT do 
the engineers realise also that the bias 
does not have time to rise, preventing 
the output stage from handling 
enough signal to deliver the rated 
power . . . assuming cathode bias, of 
course. 

This is why a guitar amplifier, 
which develops, say, 26 volts bias on 
maximum signal, will not sound as 
good as one with 26 volts fixed bias. 
The cathode-biased set will probably 
have only 18 volts bias on zero signal 

This makes me think that the music 
power ratings on Japanese and Ameri¬ 
can amplifiers, along with peak 
power ratings, are the rating of 
crooks. 

Yours faithfully, 
R.M. (Rosebery, N.S.W.) 

P.S. To measure music power, 1 
do not have regulated bias but I use 
a variable resistor and adjust bias 
so that the bias is still only 18 volts 
on maximum signal. 


In fact, any such readings would be 
quite meaningless. 

Fortunately, an assessment of music 
power can be made in the home labora¬ 
tory, with no more than the usual 
generator, CRO and voltmeter set-up. 

The amplifier to be tested should be 


terminated in a resistive load of adequate 
power rating and equal in value to the 
optimum secondary output load. Across 
this should be connected a CRO and an 
accurate AC voltmeter. 

A signal of, normally, l,000cps is 
then fed to the amplifier and the level 
adjusted until the waveform as seen on 
the CRO just begins to flatten at the 
peaks. By reading off the RMS output 
volts, squaring the figure and dividing 
by the load resistance in ohms, the 
answer is the steady-power rating of the 
amplifier at l,000cps, for a rather arbi¬ 
trary but practical distortion reference. 

To this point, the procedure is quite 
standard. 

With the amplifier so set, adjust the 
CRO gain to bring the trace to precise 
register with two convenient reference 
lines on the CRO face. Now feed in a 
musical signal and watch the signal peaks 
as you vary the gain. 

Most likely, the peaks will tend to 
run somewhat outside the established 
reference lines before they are seen to 
flatten off. By simple proportion, the 
ratio between the new limits and the 
ones previously determined will indicate 
the output voltage at overload on in¬ 
dividual music peaks. 

The tests should be done, by the way, 
without changing bias or other operating 
conditions. If they are carried out so, I 
can see no obvious reason why the 
music peaks should not at least equal 
the steady-power peaks. With most ampli¬ 
fiers, they will be at least marginally 
greater. 

Say. for example, that a certain ampli¬ 
fier produced an RMS output on 
l,000cps sine wave of 12 volts across a 
15-ohm load. This would indicate a 
figure of 12 x 12 / 15 or 9.6 watts. 

If the CRO test indicated that the 
output on music peaks hit 14 volts before 
it appeared to flatten, this would suggest 
a music power of 13 watts. 

Of course, seeking for big figures, 
Japanese and American amplifier manu¬ 
facturers would probably say that the 
13RMS volts indicated on the CRO face 
would be equivalent to a peak or in¬ 
stantaneous value of 19.8 volts and. this, 
related to 15 ohms, would represent a 
PEAK MUSIC power rating of 26 watts. 

The justification, or otherwise, of this 
last procedure has been the subject of 
recent debate and there is no point in 
enlarging upon it further. 

However, our correspondent’s remarks 
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about bias may offer an alternative ex¬ 
planation for his strange results or they 
may be a “red herring.” If the latter, 
then the herring is also a rather malo¬ 
dorous example of his kind, for our 
correspondent’s theories would appear to 
be wide of the mark. 

To obtain maximum power from any 
given pair of output valves, it is normal 
to operate them under class AB1 con¬ 
ditions. or beyond, with the maximum 
permissible plate and screen voltages 
applied, well regulated, a specified plate 
to plate load, and fixed bias. The bias 
will normally be well above the “class 
A” figure, at the centre of the dynamic 
curve, if only from the sheer necessity 
of keeping plate and screen dissipation 
within limits, having in mind the high 
applied voltages. 

If an attempt is made to duplicate 
these operating conditions with cathode 
bias, difficulties arise almost as a matter 
of course. 

If the cathode resistor is set to pro¬ 
duce a bias equal to the specified fixed 
value at full steady-tone output, it will 
usually be found that the valves will 
exceed their permissible plate and screen 
dissipation figures with no signal input. 

Alternatively, if the cathode bias re¬ 
sistor is set to hold dissipation within 
limits, with no signal input, bias tends 
to rise rather steeply with signal com¬ 
prising linearity and limiting the steady- 
tone power output to something often 
well below the fixed bias condition. 

PUBLISHED FIGURES 

If you hav e any doubt about these 
statements, have a look at the operat¬ 
ing conditions for typical output valves 
in push-pull, overbiased configuration. 

Our correspondent is therefore 180 
degrees out of phase with the facts when 
he suggests that maximum power output 
depends on the bias rising to optimum 
with signal. The fact that it rises is 
normally the explanation for the steady- 
tone power being diminished! 

I’m afraid, therefore, that the engi¬ 
neers stand vindicated on this occasion. 

If an output stage has optimum plate, 
screen and cathode bias voltages applied 
in its quiescent condition, it will be 
found to deliver substantially the same 
output as a fixed bias stage on brief 
music peaks. The adjective “brief” 
means that the peaks are not sustained 
long enough to alter significantly the 
charges stored across the HT and bias 
capacitors. 

We might sum up the foregoing in 
these terms: 

(1) In an amplifier with well regu¬ 
lated HT and fixed bias, there is little 
difference between the steady power and 
music power figures. 

(2) With poor HT regulation the 
steady power figure particularly suffers 
and it suffers still further with cathode 
bias. 

(3) Since most amplifiers have other 
than perfect HT regulation and use 
cathode bias, they exhibit the condi¬ 
tion already noted, of delivering less 
steady tone power than music power. 
But both figures are likely to fall short 
of what the same valves would deliver 
under optimum supply and fixed bias 
conditions. 

Nor is there any easy way around 
these difficulties—as I’ve found out per¬ 
sonally from experiments with numerous 
amplifier projects. Before our corres¬ 
pondent plays too fast and loose with 
bias adjustments and conclusions, he 
would be well advised to pay close at¬ 
tention to some dissipation figures. 














Stereo Pickups, Vertical Tracking 

During the last year or so, there has been a good deal of discussion, in 
technical circles, about the vertical tracking angle of pickups, with fre¬ 
quent mention of the figure " 15-degrees." This article explains what it 
is all about, in practical terms. 

By Neville 


P RIOR to all the recent discussion of 
the subject, the term “tracking,” 
applied to a gramo pickup, was assumed 
to refer to the alignment of the head as¬ 
sembly with a tangent to the radial 
groove at the point of stylus contact 
(Figure 1). In short, LATERAL track¬ 
ing was understood, although the adjec¬ 
tive was implied far more frequently 
than it was used. 

For precise lateral tracking, it was as¬ 
sumed that the pivot axis of the moving 
assembly should be above the tangent 
and in line with it, so that the natural 
side-to-side movement of the stylus tip, 
viewed from above, would be at right 
angles to the groove direction at the 
point of contact. 

For the meticulous, the concept was 
somewhat complicated by the angle at 
which the stylus assembly approached 
the record surface. Cantilever styli 
called for a somewhat different concept 
again, although it was usually conceded 
as sufficient if the cantilever arm lined 
up with a tangent drawn through the 
point of stylus contact. 

Any digression from the ideal was 
— and is — referred to as LATERAL 
tracking error. 

In practice, it is not possible to obtain 
perfect lateral tracking with the usual 
rigid pickup arm, pivoted at one end 
and describing a radial track across the 
record surface. However, by offsetting 
the head axis with respect to the arm 
axis and by carefully predetermining the 
offset angle, the length of arm and the 
distance between the pivot and turn¬ 
table spindle, the tracking error can 
usually be kept to within two or three 
degrees plus and minus. 

This is normally regarded as satis¬ 
factory. 

The angle which the stylus made to 
the record surface, viewed in elevation, 
naturally received its share of attention 
at various times and for various reasons. 

As viewed end-on — from the front 
of the pickup — it is normally accepted 
that the stylus assembly should make a 
right angle with the surface of the 
record. 

Viewed from the side, however, the 
optimum angle is not self-evident. 

In the days of “needles,” whether 
thorn or steel, it was accepted that the 
stylus should have a trailing angle, so 
that it pointed obliquely downwards and 
away from the base of the pickup. It 
was reckoned that wear on record and 
stylus alike would be less than if the 
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Lateral tracking angle has been the 
subject of close attention from the 
days of early acoustic phonographs. 
It is perhaps more important than 
ever with stereo systems. 



When a cutting stylus is supported as 
shown, vertical drive causes it to des¬ 
cribe an arc which is inclined 
obliquely to the record surface. 

stylus were vertical or, worse still, given 
a negative angle such that it would tend 
to’ “dig in.” 

While the majority of pickup designers 
thus settled for a trailing angle of 
somewhere around 20 degrees from the 
vertical, there were some notable ex¬ 
ceptions. Those with long memories may 
recall, in particular, the “long play” 
needles which made their appearance, 
with a kink in the middle to increase 
their trailing angle — along with their | 
mass, one might mention, and effective 
“tip” dimensions! 

At the other extreme were the high 
fidelity pickups of the immediate post- 
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war period, with the emphasis on 
reduced stylus mass and dimensions and, 
reduced—or near zero—trailing angle. 

With the later and general adoption 
of spherically ground sapphire and 
diamond styli, ideas about “digging in” 
and the consequent apparent need for 
a positive trailing angle had to be revised 
or dropped. 

If the tip of a stylus is considered as 
spherical in form, wedged between the 
sides of a V-groove, the groove en¬ 
counters substantially the same con¬ 
figuration, whether the sphere is being 
held from directly above, or from a 
position which would represent a trail¬ 
ing or a leading angle. 

Relieved of the more obvious crudi¬ 
ties of dragging a steel needle along 
several hundred feet of abrasive groove, 
designers were able to pay more at¬ 
tention to the finer points of record 
wear, stylus wear, noise reduction and 
groove tracing—including “pinch effect,” 
the tendency for a stylus to ride over 
curves rather than around them. 

Not surprisingly, therefore, the last 
generation of mono pickups showed 
little regard for earlier conventions of 
stylus angle. 

With the arrival of stereo, a new and 
vital consideration arose. 

In the stereo system, information was 
contained, not only in lateral deflection 
of the stylus but in vertical as well. 

But what does vertical mean in this 
context? Truly vertical or just nearly 
vertical? 

The “obvious” assumption is a cut¬ 
ting head in which the stylus assembly 
is so suspended that it moves directly 
up and down when fed witn “vertical” 
signal information. In fact, a large sec¬ 
tion of the European recording industry 
worked originally on this assumption, 
while the American industry, by and 
large, followed a different line. 


AC0S CHANGER DUST BUG 



Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through stavic changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spore fluid, bristles and 
plush pad are available in complete spares kit. 
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PERFECTIONIST IN THE ART OF SOUND 

AKAI 

TAPE RECORDER 


MODEL M-8 
SEMI-PROFESSIONAL 


MODEL, ST-1 

STEREO DELUXE 


A new, vertical dimension to stereo through 
two internal speakers that reflect sound 
from the ceiling, is only one feature of the 
latest AKAI stereo recorder, Model M-8. 
There’s also the famous AKAI-developed 
"cross-field head” which records music at 
high fidelity at an unbelievably low 17/8 
ips. And the sound-on-sound feature that 
makes the M-8 ideal for language study — 
or for trick recording like turning yourself 
into a glee club or orchestra. 


Use the ST-l’s sound-on-sound feature to 
tape yourself as a one man chorus. From 
hysteresis synchronous motor to super- 
accurate "micro-gap” recording head, here’s 
a 4-track stereo monaural job (with two 
built-in speakers!) that’s professional sound- 
studio all the way. You can record multi¬ 
plex stereo broadcasts with perfect fidelity. 
This studio-in-carrying-case has every con¬ 
trol on one simple panel! 
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For detailed information, write to: 

AKAI ELECTRIC CO., LTD. 

OHTA-KU, TOKYO, JAPAN 

MAGNECORD AUSTRALASIA PTY LTD. 

158 Clarence Street, Sydney Tel. 29 5127 
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Fig. 3 


In typical U.S. stereo cutters, the 
stylus assembly is attached to a support 
arm, with an actual or virtual pivot 
point somewhere inside the body of the 
cutter and therefore somewhere above 
the record surface. As illustrated in 
figure 2, this causes the cutting stylus to 
travel through a short arc, of which no 
segment can possibly be vertical. 

The popular Westrex cutter exhibited 
a nominal 23 degrees of inclination but 
American engineers found, within their 
own industry, examples of inclination 
all the way from 10 to 40 degrees. 

When the position of a stylus, so 
anchored, is “vertically” modulated, the 
slight horizontal component in the move¬ 
ment, due to the tilted locus, either adds 
to or subtracts from the relative rota¬ 
tional speed of the blank being inscribed. 

As the stylus lifts, it moves with the 
blank and reduces the relative groove 
speed; as the stylus lowers, it increases 
the relative groove speed. This imparts 
a slight tilt to the waveforms. 

Initially, the tilt effect was dismissed 
by most as academic and of little prac¬ 
tical significance to the end result, as 
heard. The physical details of cutters, 
the attitude of the stylus and the inclina¬ 
tion of the moving system relative to 
the record surface were thus determined 
by considerations other than the vertical 
recording angle. 

STANDARDS PROBLEM 

As a result, practices became estab¬ 
lished in various centres which were later 
defended as “standards,” when the mat¬ 
ter came up for critical examination. 

Much the same situation developed 
with pickups. Manufacturers were pre¬ 
occupied with finding solutions to the 
urgent and obvious problems of com¬ 
pliance, dynamic mass, frequency re¬ 
sponse, channel separation and “obvious” 
sources of distortion. The solutions were 
sought, without overmuch attention to 
the exact inclination of the moving sys¬ 
tem, apart from its relation to other 
mechanical requirements. 

However, as the more obvious prob¬ 
lems were disposed of, attention did 
gradually focus on the question of in¬ 
clination of the moving system and with 
it came free use of the term “VERTI¬ 
CAL tracking angle.” 

Designers began to realise that it was 
inconsistent to take pains with lateral 
tracking, and close the eyes to virtually 
the same problem in the vertical plane. 

It was assumed initially that the 
proper solution would be the obvious 
one — simply to ensure that cutters and 
pickups all conformed to the one stand¬ 
ard angle of inclination between the 
locus of “vertical” movement and the 
record surface — or, if you like, the true 
vertical. In short, it was assumed that 
the idea simply involved making pickups 
(figure 3) correspond with cutters (figure 
2 ). 

But here certain difficulties arose: 

(1) Cutter and pickup manufacturers, 
influenced by “local” factors, had firm 
and divergent opinions as to what the 
optimum or standard vertical tracking 
angle should be. 

(2) Distortion tests aimed at establish¬ 
ing criteria seemed confused and in¬ 
conclusive. 

(3) There was a body of opinion 
which tended to regard the problem as 
overstated. 

During 1962-3, a series of engineering 
papers before learned societies and 
articles in audio journals ventilated the 
ideas of individual recording groups and 

Radio , Television & Hobbies, February , 1965 


CENTRE OF 
ROTATION 



MOVING 

ELEMENT 


STYLUS ARM 


, DIRECTION OF 
GROOVE TRAVEL 


For optimum vertical tracking, a line 
drawn from stylus tip to the centre of 
rotation of the moving element should 
correspond to the angle of tilt in the 
recording . This will NOT be the same 
as the geometric inclination of the 
cutter system . 

substituted important facts and figures 
for earlier and rather vague speculation. 

These papers, by and large, removed 
any doubts about the desirability of 
standardising on vertical recording and 
tracking angles, as a matter of broad 
principle and as a contribution to ulti¬ 
mate fidelity. 

At the same time, many engineers 
expressed doubts about the orders of 
distortion predicted and whether they 
had actually been produced in practice. 

Some maintained that the vertical 
component represented the “difference” 
signal in a 45/45 stereo system and that 
this signal was of minority magnitude 
except in records where the two lots 


of track information were highly dis¬ 
similar. 

Again, because recording engineers 
appraised their own work on a listening 
basis, they tended to avoid practices and 
recording levels which seemed to pro¬ 
duce distortion—irrespective of the pre¬ 
cise reasons for such distortion. 

Much argument followed, along these 
lines. 

However, it did become quite clear 
that there were hidden factors which 
operated against the aforementioned 
“obvious” solution of building cutters 
and pickups to the same standard 

^ sical inclination. It was these hidden 
:ors which, earlier, had so confused 
efforts to resolve the matter. 

First and foremost, it was discovered 
quite by accident that the lacquer did 
not retain the inclination of the vertical 
pattern supposedly cut into it. 

As the stylus passes through the 
lacquer, it removes a thin ribbon of 
material, to be sure, but the tip of the 
stylus also compresses and pushes ahead 
of it the material forming the V-bottom 
of the groove. Once the stylus has 
passed, the slightly elastic material 
springs back away from the stylus, 
REDUCING the apparent angle of 
inclination. 

By recording square waves as “verti¬ 
cal” information, to produce triangular¬ 
shaped groove modulation, engineers 
found they were able to examine and 
measure the patterns microscopically 
and, from them, deduce the geometry 
of the groove. 

They discovered, to their amazement, 
that lacquer spring-back modified the 

(Continued on page 125) 
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ROTARY SOLENOIDS 


Frictionless conversion of linear to rotary move¬ 
ment based on the inclined ball race principle. 

The designer's ideal solution where high torque, 
low bulk/power ratio, snap-action are required 
and dependable functioning is of vital importance. 

CIRCUIT SELECTORS 

Combination of a Ledex rotary solenoid with an 
array of 8, 10, 12, 18, 20 or 24 position Oak-type 
switches for the remote control of predetermined 
circuit patterns. 

Other Ledex products are ready to work as compact solutions to your 
circuit switching applications. Write or phone for literature mentioning 
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through 

: AXIETTE 
and listen 

TO THE DIFFERENCE! 

The difference is true High Fidelity. For, the 8" Axiette 
8 is the smallest true High Fidelity loudspeaker made. 
Its unique design features: plastic terminated hyper¬ 
bolic diaphragm, aluminium drive coil, Feroba II 
magnet, slender die-cast chassis, give the Axiette 8 
its wide frequency response. Its power handling 
capacity is more than sufficient for most domestic 
installations and its modest enclosure size require¬ 
ments offer a really compact loudspeaker system, 
monophonic or stereophonic—with true High Fidelity. 
That's the difference. Listen to the Axiette soon and 
judge for yourself. 

AXIETTE 8 (8 inch—6watt—15 ohm) SPECIFICATION 

Frequency range: 40-15,000 c/s. For amplifiers up to 
6 watts (12 watts U.S.A.) Fundamental Resonance: 
65 c/s. Flux Density: 13,500 gauss. Overall Depth: 3f". 
Enclosure volume (Internal) 3,000 cu. ins. 

Price Throughout Australia: £11-19-6 




Please send me, free and post free, full 
particulars of Goodmans loudspeakers, 
including the Axiette 8. 


Suppliers of loudspeakers to the British Broadcasting Corporation. 


Name 


Sole Australian Agent: 


Address 


BRITISH MERCHANDISING PTY. LTD. 

60 Clarence St., Sydney, N.S.W. Telephone 29 1571 


State 
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reviews 


By JULIAN RUSSELL 


MAHLER No. 1 - Outstanding Record 


Mahler — Symphony No. 1 in D Major. 

London Symphony Orchestra con¬ 
ducted by Georg Solti. Decca Stereo 

SXLA6113. 

Although I am not as a rule given to 
writing rave notices about Mahler’s 
music, I consider this disc one of the 
outstanding achievements in playing and 
recording of 1964. Technically and 
tonally the London Symphony has now 
reached a stage where it can be com¬ 
pared to the world’s finest — a remark¬ 
able improvement if one remembers its 
quality of not less than three years ago. 

The superb playing of the orchestra 
under Solti is matched by engineering at 
once rich, fine edged, and generous in 
its dynamic contrasts. Mahler uses an 
enormous orchestra with unique sensiti¬ 
vity; despite the many instruments em¬ 
ployed, the scoring is never thick but, 
on the contrary, incomparably trans¬ 
parent. And Solti throughout maintains 
a balance between the various compon¬ 
ents of his orchestra that allows every 
note of the music to be heard and en¬ 
joyed without resource to a score. 

Although Solti’s reading differs from 
those of Bruno Walter and Otto Klemp¬ 
erer — nowadays regarded as Mahler’s 
leading exponents, though they seldom 
agree on how his music should be del¬ 
ivered — it is never fanciful. 

To me he combines the best elements 
of both his rival conductors, the lyric¬ 
ism of Walter with the logical directness 
of Klemperer. 

He enjoys equally — and, what is 
important, makes his orchestra enjoy 
with him — every aspect of the com¬ 
poser’s music, its sweetness, its neurotic 
flurries, its all-too-frequent vulgarities, 
and its inspired distillation of pure 
sound. 

It is only rarely that, in a work of this 
magnitude, one is lucky enough to hear 
such sensitivity of phrasing and nuance 
associated with the music’s more robust 
aspects. Rhythmically, too, the playing 
is always rewarding and often reminis¬ 
cent of the Vienna Philharmonic at its 
best. To list the other virtues of this 
altogether admirable disc would require 
much more space than is available here. 
So I content myself by saying that most 
Mahler-lovers will find it faultless and 
those who listen to the composer with 
less enthusiasm might well find them¬ 
selves on the way to conversion. 

★ ★ ★ 

Berlioz—Symphonic Fantastique, Op. 14. 

Philharmonia Orchestra conducted by 

Otto Klemperer. Columbia Stereo, 

SAX02537. 

Klemperer and Berlioz! The com¬ 
bination would have seemed fantastically 
improbable a short year ago. Indeed 
until his recent recording of Tchaikow- 
sky’s Fifth Symphony not many months 
ago Klemperer appeared irrevocably 
devoted to the main stem of central 
European music — Mozart, Beethoven, 
Wagner, Brahms, Schubert and Mahler. 


Not surprisingly Klemperer is not 
quite so idiomatic in his delivery of 
Berlioz as in music that originates on 
the other side of the Rhine. But despite 
what might be fancifully described as 
a Germanic thickening of consonants 
here and there, Klemperer has managed 
to impart much of his own style to this 
foreign music without any detriment 
to it at all. In fact, much can be learned 
from his highly personalised but always 
valid interpretation. 

If you are looking for the movements 
in which Klemperer is least in sympathy 
with the French composer’s romantic 
extravagances you must turn to the last 
two. The “March to the Scaffold’’ lacks 
the brilliance a Beecham might impart 
to it—or most good French conductors, 
for that matter. And the “Walpurgis 
Night’’ finale never quite realises all 
the Gothic eeriness to be found in the 
score. 

But against these minor shortcomings 
can be set the slow movement, “In the 
Fields,’’ in which Klemperer manages 
to establish, and maintain, an atmosphere 
of utter loneliness in an empty land¬ 
scape, and a warmth and sensuousness in 
the first movement that I found quite 
irresistable. The “Valse’’ movement 
tends to become a “Waltz” movement, 
Viennese rather than Parisian — but 
some may prefer it that way. 

Although this recording would never 
be my first choice — the Beecham still 
has that — it might well be worth your 
consideration. The sound is first rate— 
with the usual irritating turnover to inter¬ 
rupt the slow movement. I suppose we’ll 
have to go on suffering that, in the 
“Fantastique” until someone puts the 
whole symphony on one side of a 16-2/3 
r.p.m. 

★ ★ ★ 

Sibelius — Symphony No. 4 in A Minor, 
Op. 63. Tapiola (Symphonic Poem) 
Op. 112. Orchestra of the Swiss 
Romande conducted by Ernest 
Ansermet. Decca Stereo SXLA6095. 

Sibelius and Ansermet is almost as 
unusual a combination as Berlioz and 
Klemperer. And Ansermet, too, seems 
not to be completely at ease in his new 
vocabulary. He never quite succeeds in 
generating the tension that binds this 
highly compressed, dour work together. 
The many laconic statements are allow¬ 
ed to expand ever so little and so allow 
some of the density to slacken. 

That it remains spare is inevitable, 
however it might be played. But here it 
is gaunt instead of virile, skinny in¬ 
stead of leanly muscular. The accelerated 
tempos of the second and fourth move¬ 
ments fail to supply sufficient contrasts 
to those in the other two. 

“Tapiola” is a little more successful 
but, even here, Ansermet fails to capture 
the brooding northern forest atmosphere 
of the Finnish composer. Moreover the 
general lack of spaciousness experienced 
throughout this reading is carried over 


right into the remarkable climax, which, 
when properly played, should be quite 
overwhelming. The sound in both works 
is clear but unusually harsh! for Decca, 
perhaps deliberately so. 

★ ★ ★ 

Keyboard Giants of the Past. Pader¬ 
ewski — Minuet in G (Paderewski); 
Pachmann—Impromptu in F Sharp 
(Chopin); Bauer — Etude in D Flat 
(Liszt); Rachmaninoff — Pieces 
from Camaval (Schumann); Bauer 
and Gabrilowitsch — Waltz 
(Arensky); Lhevinne — Blue 
Danube Waltz (Strauss, arr. 
Schultz-Evler); Rosenthal — Chant 
Polonais No. 5 (Liszt); Levitzki- 
Arabesque Valsante (Levitzki); 
Kapell — Hungarian Rhapsody No. 
11 in A Minor (Liszt). RCA Mono 
LM2585. 

Pianists should find this disc of quite 
unusual interest. It illustrates picturesq¬ 
uely how performing style has changed 
during the past 50 years. The further 
you go back from the present day, the 
less attention you find being paid to the 
composer’s expressed intentions. Rubatos 
are much more pronounced and players 
generally placed themselves much more 
conspicuously between composer and 
audience. 

The two extreme examples of this 
“super rubato” style are to be found 
in the items played by Paderewski and 
Pachmann, where rythm is often sacrific¬ 
ed to what appears to be the players’ 
whim. They were recorded in 1923 when 
Paderewski was 63 and Pachmann 73. 
Next comes Joseph Lhevinne in an 
arrangement of the “Blue Danube” Waltz 
which hesitates here and there in a way 
that would throw the world’s best danc¬ 
ers off their balance. This was recorded 
in 1928. 

Levitzky comes midway between what 
might be called the old and new styles. 
His rubatos impede the progress of the 
music less than his predecessors’ but 
rather more than his followers’. Rach¬ 
maninoff, on the other hand, sounds 
quite contemporary in his excerpts from 
Schumann’s “Carnaval.” So does Bauer 
in the Liszt D Flat Etude. And William 
Kappell can, of course, be regarded as 
typical of modern playing of the best 
kind. 

Not surprisingly the quality of the 
recording varies from item to item but, 
however primitive the early engineering 
might sound nowadays, you can still hear 
all that is necessary to make this a 
fascinating disc for professionals and 
amateurs alike. 

★ ★ ★ 

Beethoven — Symphony No. 3 in E 
Flat, Op. 55. (Eroica.) Boston Sym¬ 
phony Orchestra conducted by 
Erich Leinsdorf. RCA Stereo 
LSC2644. 

Here is an immaculate performance 
with plenty of drive behind it. And 
RCA’s Dynagroove acoustic makes it all 
sound wonderfully clear. I found it, how¬ 
ever, slightly disappointing, perhaps 
because of the rigidity of the conductor’s 
beat, which is quite relentlessly formal 
throughout, unyielding in its metronomic 
pulse. 

Leinsdorf can usually be relied on for 
brisk tempos, but here, unaccountably, 
he takes the first and last movements 
a shade slower than is customary and so 
imparts still more monotony to his read¬ 
ing. Instead of increasing the music’s 
stature this treatment has the opposite 
effect. But many might be tempted by 
the presence of the Dynagroove engi¬ 
neering to overlook these shortcomings. 
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CHANGE TO A B&O MAGNETIC CARTRIDGE 


• DESIGN A unique and technically sound improved design provides 

extremely good reproduction. The response is level 30 
cycles to 20,000 (+ 2.5 dB). Extremely low distortion or 
crosstalk. 

• STYLING Neat, compact and easy to use - a pleasure to handle 

(especially on the model ST/M or ST/L B&O Arm with 
pickup lift'.) 

~¥~ REPAIRS Replacement Styli are low in price and easy to fit so that 
accidental damage is not a calamity. 

• GOES WELL with any equipment because shielding against hum is complete. 

Type SP1 has standard 1/2" mounting holes. Type SP2 fits 
B&O Arms (either short, medium or long) . 

• RESULTS Listen - just LISTEN - B & O is good'. 

obtainable in all main cities throughout Australia. 

•$£ 

Bang & Olufsen of Denmark who are also famous for their high class mains 
operated transistor stereo amplifiers, radios, stereo tape recorders, ribbon 
hi-fi microphones, echo units, bookshelf speaker enclosures etc. etc. 

Purchase through your hi-fi dealer. 

Australian Agents: G.R.D. Instruments Pty. Ltd., 6 Railway Walk, Camberwell 


Also obtainable are other famous products: 


LABCRAFT TURNTABLES AND SRT TURNTABLES, 
JOBO TURNTABLES, ALL-BALANCE ARM, 

SRT TRANSISTOR PREAMPLIFIERS, 

CLEARWAY TRANSISTOR STEREO 
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Beethoven — Piano Concerto No. 5 in 
E Flat Major, Op. 73 (The Em¬ 
peror). Egmont Overture, Op. 84. 
Julius Katchen and the London 
Symphony Orchestra conducted by 
Pierino Gamba. Decca Stereo 
SXLA6109. 

Here is a fine, youthful, virile per¬ 
formance of the “Emperor,” dashing 
where necessary, engagingly formal in 
the more pompous passages, and mov¬ 
ingly lyrical in the many quiet lyrical 
reaches of the score. Katchen has never 
played as well as at present and in this 
Concerto, together with the discs of his 
integral recording of Brahms piano 
worlcs that have so far appeared, you 
have him at his best. 

There was a short period, not so long 
ago, when he seemed to be developing 
an irritating mannerism of sometimes 
pausing ever so slightly on the first 
note of a bar when the melody is in 
the treble. But he has happily abandoned 
this idiosyncrasy, one of those which 
can grow on a player without his being 
aware of it, and now offers faultlessly 
sensitive phrasing. His digital technique 
has always been of a standard so high 
that it can be accepted nowadays with¬ 
out comment. 

Throughout the concerto Katchen is 
admirably partnered by young Pierino 
Gamba and the London Symphony Or¬ 
chestra. The sound is first-rate. And 
Gamba’s rather Italianate but never 
flabby reading of Beethoven’s “Egmont” 
Overture adds a generous fill to a most 
enjoyable disc. 

★ ★ ★ 

Enesco — Sonata No. 3 in A Minor, 
Op. 25. 

Debussy — Sonata in G Minor. 

Ravel — Tzigane. 

Christian Ferras (violin) and Pierre 
Barbizet (piano). HMV Stereo 
OASD531. 

I think I should warn that this most 
interesting disc is for advanced students 
only and musicians who seek the ultra- 
subtle rather than the obvious for their 
pleasure. None of the works is easily 
assimilated at first hearing, though none 
is by any means a recent composition. 
Indeed the Debussy Sonata and Ravel’s 
Tzigane have figured on record cata¬ 
logues for years. 

The novelty is the Enesco Sonata, in 
a style which the composer describes as 
“popular Rumanian” but which is, 
though rhapsodic in climate, a tightly 
organised formal exercise in blending 
western and eastern European atmo¬ 
sphere. At first hearing, even by a 
sophisticated ear, it might sound little 
more than a series of peasant impro¬ 
visations, of fiendish difficulty, for both 
piano and violin. Only after closer study 
will it reveal its many ingenuities and 
deeply felt passion. 

The sonata is new to me and I have 
no score so am unable to judge just 
how accurately these two fine musicians 
deliver their complex parts. All I can 
say is that they sound all right without 
ever failing to remind one of their for- 
midable problems of execution. 

Much has been written about De¬ 
bussy’s Three Sonatas for Various In¬ 
struments, all written right at the end 
of his life and of which this violin 
sonata is the last. Like the last works 
of many great composers — Beethoven, 
Wagner and Verdi, for instance — they 
tend to the ultimate in refinement of 
emotion and technique. Not an ex¬ 
traneous note is used: everything is 
pared down to the last bare essential. 
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To some, these last sonatas of Debussy 
are too cerebral to be comfortably 
enjoyed. By the way, in addition to that 
under notice, one consists of a Sonata 
for Viola, Flute and Harp, the other 
for Cello and Piano. I think the Violin 
Sonata is the most immediately acces¬ 
sible to the average musician. And in 
the form presented here by these two 
fine musicians, eminently acceptable. It 
is very short, running a bare 15 min¬ 
utes, so that most listeners will not 
find repeating it tiresome. 

To complete this highly sophisticated 
recital, Ferras and Barbizet add a sur¬ 
passingly brilliant account of “Tzigane” 
with Ferras dismissing its daunting dif¬ 
ficulties with almost insolent ease. 

★ ★ ★ 

Rachmaninoff — Piano Concerto No. 2 
in C Minor, Op. 18. Etudes-Tab- 
leaux Nos. 1, 2, and 5. Vladinrr 
Ashkenazy and the Moscow Phil¬ 
harmonic Orchestra conducted by 
Kyril Kondrashin. Decca Stereo 
SXLA6099. 

This, too, is a young man’s perform¬ 
ance — a brilliant young man. He has 
not all the warm lyricism of Katchen 
though he is far from being introvert¬ 
ed. If he often refuses to involve him¬ 
self so deeply emotionally in the music 
as Katchen, he has nevertheless all the 
virtues of faultless taste combined 
with brilliant technique placed at the 
service of the music. 

This touch of coolness will not be 
unwelcome to many who find Rach¬ 
maninoffs music a little too extravagant¬ 
ly romantic, though there will be 
others, of course, who prefer a shade 
more panache. I personally enjoyed the 
concerto very much and admired the 
assured professionalism of both 
pianist and orchestra. 

1 enjoyed the fill less, though I sup¬ 
pose one should be grateful not to have 
the hackneyed Studies, usually dropped 
in to extend the playing time. The 
most interesting feature of these 
Etudes-Tableaux is the persistance 
with which the Plainsong “Dies Irae” 
figures, in varying importance, in all 
three. The sound throughout is fine. 

★ ★ ★ 

Verdi — Requiem Mass. Elisabeth Sch¬ 
warzkopf (soprano) ; Christa Lud¬ 
wig (mezzo-soprano); Nicolai Gedda 
(tenor); Nicolai Ghiaurov (bass). 
The Philharmonia Orchestra and 
Philharmonia Chorus conducted by 
Carlo Maria Oiulini. HMV/Angel 
Stereo SANI 33/4. 

I doubt if a work of this magnitude 
could ever be recorded in a manner 
that everyone would agree was perfect. 
But this set approaches perfection more 
closely than any of the many others 
of the “Requiem” that I have heard. Its 
engineering is richer toned and more 
faithful. Its four soloists work together 
more harmoniously as a team. Chorus 
and orchestra sing and play as if in¬ 
spired by the conductor, whose sympathy 
with the music is patent during the first 
few bars and continues to be so till the 
last. 

But I think I can anticipate one 
feature that many critics will fall upon 
again, as they so often do when they 
hear Elisabeth Schwarzhokf sing Italian 
music. I mean that they will deplore the 
absence of what is known as an “Aida” 
quality in her voice — the ability 
to dominate big ensembles with a clarion 
quality. Personally I think that she 
offers so much else in the way of re- 

7965 


finement of phrasing and quality of tone 
that this extra trifle so clamourously de¬ 
manded can be comfortably ignored. 

Her voice throughout, whether in soft 
or loud passages, retains a lambent 
quality that I wouldn’t exchange for all 
the extra power that could be supplied 
by many of her rivals. And despite her 
“failure to dominate ensembles” she 
never allows herself to be dominated by 
even the largest of the musical forces 
deployed against her. Moreover, she has 
learned to trim her dramatic expression 
more strictly to orthodox practice. To 
illustrate this play the last line of the 
“Libera Me” in her previous recording 
with de Sabata and compare it to what 
you hear in the new set. In the earlier 
one she used a chillingly dramatic par- 
lando, as dramatic as Leonora’s famous 
one in “Fidelio”—when the role is 
properly delivered—while in this later 
recording she sings the line conven¬ 
tionally. 

In no other recording of the “Requiem” 
that has appeared do the four soloists 
work together so unselfishly, and offer 
such corporate achievement without loss 
of individual brilliance. “All for one and 
one for all” might well be the motto of 
this highly accomplished ensemble. Like 
Schwarzkopf, Christa Ludwig is in thril¬ 
ling form, ringing a multitude of ex¬ 
quisite tonal changes on her fine voice. 

The tenor, Nicolai Gedda, sings 
throughout in a clear, true sweet voice 
resolutely avoiding a hint of lachrimose 
self-pity even in the “Ingemisco.” And 
Nicolai Ghiaurov, the bass, eloquent in 
his solos, contributes a rock-firm founda¬ 
tion to the quartet in the concerted 
numbers. 

The Philarmonia Chorus has never 
sung better. All of Verdi’s many dynamic 
indications are scrupulously observed, be 
they ever so pianissimo or ringingly for¬ 
tissimo. Even the difficult fugal passages 
towards the end come off without the 
slightest hitch in rhythm or intonation. 
And the spiritual atmosphere of the 
Mass is wonderfully sustained through¬ 
out, despite the many invitations to 
operatic extravagence. 

The Philharmonia Orchestra, too, is 
at its best, a standard which need nowa¬ 
days fear no rival. It should go without 
saying that the bulk of the credit for 
this quite wonderful performance goes 
to the conductor, Guilini. His “Dies 
Irae” may not be quite as ferociously 
menacing as some of his competitors, 
but none will be able to doubt that 
retribution is always present. And his 
use of the most massive resources is 
never less sensitive than in his handling 
of the slightest of the composer’s beauti¬ 
ful sounds. 

This set should replace all others for 
many years to come. 

★ ★ ★ 

Verdi—Requiem Mass. Marla Canigila 
(soprano); Ebe Stignani (mezzo- 
soprano); Beniamino Gigli (tenor) 
and Ezio Pinza (bass) with the 
Chorus and Orchestra of the Opera 
House, Rome, conducted by Tul- 
lio Serafin. World Record Club 
(Connoisseur Series) Mono CE 
3017/8. 

This was a grand set when it first 
appeared on 78s back in 1939. And 
despite all that I have written about the 
new recording above, it still has its 
points, especially in the singing of three 
of the soloists, Stignani, Gigli and Pinza. 
The beautiful quality of all three voices 

(Continued on page 90) 
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TECHNICAL SPECIFICATIONS 


C5-3D — C5-3G 

C5D — C5G 

C3D — C3G 

Power Handling Capacity: 

D 3 Watts Peak 

3V'2 Watts Peak 

3 Wafts Peak 

G 3V 2 Watts Peak 

3V2 Watts Peak 

3 Watts Peak 

Diaphragm F 266 

F 274 

F 269 

Fundamental Resonance 155 c.p.s. 

1 35 c.p.s. 

235 c.p.s. 

Frequency Response 150 c.p.s. — 6 K.C. 

130 c.p.s. — 7 K.C. 

220 c.p.s. — 7 K.C. 

Voice Coil Impedance 15 ohms at 400 c.p.s. 

1 5 ohms at 400 c.p.s. 

1 5 ohms at 400 c.p. 

Air Gap Flux Density: 

D 7,800 Gauss 

7,800 Gauss 

7,800 Gauss 

G 1 1,000 Gauss 

1 1,000 Gauss 

1 1,000 Gauss 

Total Gap Flux: 

D 1 3,000 Lines 

1 3,000 Lines 

1 3,000 Lines 

G 1 8,400 Lines 

1 8,400 Lines 

1 8,400 Lines 

Principal Dimensions: 

Overall diameter of 

diaphragm housing 5V x 3V 

5" 

3V x 3V 

Diameter of baffle opening 43V' x 234" 

4 s , 6 " 

3V 

Diameter of Voice Coil 5 /e" 

V 8 " 

5/ 8 " 

Depth from pad ring to rear: 

D IV 

IV 

HV' 

G l'V 

l'V 

1 3,8" 
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from ROLA... 

8 NEW 

FERRITE 

MODELS 

and 

TWO NEW 
EFFICIENCIES! 



C4D — C4G 

Power Handling Capacity: 

D 

31/2 Watts Peak 

G 

3V'2 Watts Peak 

Diaphragm 

F 272 

Fundamental Resonance 

1 40 c.p.s. 

Frequency Response 

135 c.p.s. 7 K.C. 

Voice Coil Impedance 

1 5 ohrns at 400 c.p 

Air Gap Flux Density: 

D 

7,800 Gauss 

G 

1 1,000 Gauss 

Total Gap Flux: 

D 

1 3,000 Lines 

G 

1 8,400 Lines 

Principal Dimensions: 

Overall diameter of 

diaphragm housing 

4 Vs" x 4 Vs” 

Diameter of baffle opening 

3%" 

Diameter of Voice Coil 

Vs" 

Depth from pad ring to rear: 

D 


G 

1 %" 


These new high efficiency speakers require only one 
half the electrical power input to provide the same 
acoustic power output as ordinary types. 

Their improved design and the use of new materials 
and manufacturing techniques ensure long and trouble- 


free life. Their slimline dimensions make them admir¬ 
ably suited for use in portables. In many ways the 
smaller Ferrite models will perform as well or better 
than larger units using Alnico magnet motor units. 


Rola S 


p 


PECIAL r RO DUCTS PTY. LTD. 


THE BOULEVARD, RICHMOND, VICTORIA. PHONE 42 3921. N.S.W. OFFICE: CALTEX HOUSE, KENT STREET, SYDNEY. PHONE 27 6147. 
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J. H. REPRODUCERS 

199 WAVERLEY ROAD, EAST MALVERN, VIC. 
TELEPHONE : 211-5149. 

Exclusive Australian Representatives for ADC, U.S.A. and makers of the J.H. p.u. 
and synchronous turntable. 


{ CLASSICAL i 
| REVIEWS—Cont.j 

has remained unimpaired in transfer to 
LP. 

The feature, nowadays a little the 
worse for wear, is the sound inthe en¬ 
sembles that, not surprisingly, cannot be 
compared to that in later versions using 
more recent techniques. However, even 
this aspect is by no means hopelessly 
dated and you need not fear that you 
are going to hear scratchy distorted 
sound. 

An important consideration to some 
might be the low price at which this 
World Record Club set is issued. If the 
cost is going to be an important factor. 
I can recommend this set which is still 
highly enjoyable and often deeply mov¬ 
ing. But if you can afford the extra 
money I suggest you don’t hesitate to 
acquire the new one. 

★ ★ ★ 

Rachmaninoff — Piano Concerto No. 
3 in D Minor, Op. 30. Witold Mal- 
cuzynski and the Warsaw National 
Philharmonic Symphony Orches¬ 
tra conducted by Witold Rowicki. 
Columbia Stereo SAX02515. 

In this performance Malcuzynski 
displays many of the stylistic exaggera¬ 
tions noted in some of the old-time 
pianists whose disc was reviewed earl¬ 
ier in this month’s column. To fol¬ 
low it with a score will expose the 
extent to which he ignores the com¬ 
poser’s own markings and substitutes 
his own “expression” in the way of 
over-indulgent rubatos. 

Moreover the engineer has given him 
such a “virtuoso” acoustic — one 
which always places him in front of 
the orchestra, however trivial his own 
and however important the orchestra’s 
contribution might be — that most of 
the time one is left to guess what is 
going on in the band. 

The orchestra’s tone is without viril¬ 
ity and the recording generally far from 
Columbia’s best. 

RECOMMENDED 

Handel — Concerti Grossi, Nos. 1, 2, 4 

and 5 on one disc, and Nos. 3, 6, 10 
and 12 on a second. Yehudi Menuhin 
and the Bath Festival Orchestra. HMV 
Stereo OASD 604 and OASD 598. 
Schubert Lieder, Yol. 1 12 songs, includ¬ 
ing some of the most famous. Diet- 
rich Fischer-Dieskau (baritone) and 
Gerald Moore (piano). Record Society 
Mono No. 6136. 

Mozart — Symphony No. 29 in A 
Major. (K.201). Haydn — Symphony 
No. 49 in F Minor (La Passione). 

Bath Festival Orchestra conducted by 
Yehudi Menuhin. HMV Stereo OASD 
595. 

Mozart — Horn Concertos Nos. 1-4. 
Fragment: Horn Concerto in E Major. 
Barry Tuckwell (horn) with the Lon¬ 
don Symphony Orchestra conducted by 
Peter Maag. Decca Stereo SXLA6108. 
Scenes and Speeches from Shakespeare. 
Vols. 1 and 2. Excerpts from Richard, 
II, Richard III, Henry V, Macbeth, 
Merchant of Venice, Hamlet, Julius 
Caesar, As You Like It, Much Ado 
About Nothing, Midsummer Night’s 
Dream, and Twelfth Night. HMV 
Mono OCLP 1738/9. 

John McCormack—Songs of Sentiment 
Popular ballads of another day. RCA 
Mono LM 2755. 
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We certainly do 
not think so, and if 
you own ADC 
equipment, you 
will agree, that it 
is the most advanc¬ 
ed in the world to¬ 
day. In fact, it 
represents a thres¬ 
hold, beyond 
which advance for 
some time may be 
so difficult as to 
appear impossible. 


Another really SENSATIONAL test report by Mr Donald Aldous 
(Technical Editor) appeared in the September, 1964, issue of the popu¬ 
lar English magazine “AUDIO AND RECORD REVIEW.’' Mr 
Aldous is an international audio expert and acknowledged authority 
on sound reproduction, and if WE said, what he did, you’d never 
believe us, unless you already own these high-quality stereo components. 


Here are some excerpts :— 

“This arm (the ADC.40) designed by Peter Pritchard and his colleagues 
of the Audio Dynamics Corporation in the U.S.A., is considered by 
many authorities as ONE OF TFLE TWO FINEST MODELS IN THE 
WORLD. There can be no doubt that it comes right at the top of 
the tree, for it is a precision piece of engineering, possessing the es¬ 
sential features for accommodating very high compliance cartridges. A 
very close examination of this compact arm quickly reveals that a great 
deal of thought and experiments have been spent in creating it.” 


He enthuses about the INDUCED MAGNET PRINCIPLE employed 
in the new series of ADC cartridges and refers to it as a highly ingeni¬ 
ous arrangement. About the ADC Point Four E cartridge he says:— 


“WE CANNOT RECALL HAVING TESTED A STEREO PICKUP 
WITH SUCH A REMARKABLE PERFORMANCE AS THE ADC- 
POINT FOUR/E. WIDE, UNIFORM RESPONSE, MATCHED IN 
BOTH CHANNELS; LOW INTERMODULATION DISTORTION; 
ALMOST PERFECT CROSSTALK FIGURES, AND A WAVE¬ 
FORM FREE FROM DISTORTION AT ANY FREQUENCY AS 
SEEN ON THE OSCILLOSCOPE, FOR BOTH STEREO AND 
MONO SIGNALS. WE AWAIT A CBS SQUARE-WAVE TEST DISC 
TO REACH US FROM AMERICA, BUT FROM TECHNICAL 
FRIENDS IN THE U.S.A. WE KNOW THAT THE ADC POINT 
FOUR HAS AN EXCEPTIONAL SQUARE-WAVE RESPONSE, 
ALL CONTRIBUTING TO ITS NATURAL UNDISTORTED 
SOUND QUALITY. IF THIS READS LIKE A ‘RAVE’ REVIEW, 
YOU ARE NOT MISTAKEN.” 


Radi 









DOCUMENTARY RECORDS 


By Ellis Blain 


POETRY AND JAZZ IN CONCERT 
Mono, Argo DA 26 and DA 27. 

Many attempts have been made to 
bring about a marriage between poetry 
and jazz, most of them unsuccessful. 
But the feeling that the two are com¬ 
patible—at least emotionally—persists, 
and this latest effort at fusion is quite 
the most effective yet. 

The approach is different; it is on a 
larger scale, it is more comprehensive 
and, at the same time, freer. In fact, 
the two-album set under review for 
the most part follows jazz with poetry 
and poetry with jazz rather than forcing 
the two into direct alliance. Only four 
times on the four sides are the poems 
spoken over jazz. 

For preference, the whole set should 
be listened to at a sitting. Not only is it 
presented to a live and responsive audi¬ 
ence, but there is a sequence and 
emotional progression during the concert. 

All the poetry is contemporary, and 
it is spoken by the authors themselves. 
The standard varies greatly. Some of it, 
to my mind, is trivial, depending almost 
entirely on some passing association for 
effect, while the best of it is of similar 
quality to the best that is published in 
the better English Sunday papers such 
as “The Sunday Times” and ‘The 
Observer.” A little of it is very good 
indeed. All of it reflects the upsurge of 
dynamic thought that is sweeping the 
young people of Britain. 

The jazz, on the other hand, is of 
very high standard indeed. English jazz 
used to be fair game for such comments 
as “the only worthwhile English jazz is 
played by Scotsmen.” But the group 
heard on this record is accomplished by 
any standards, brilliant technically, 
emotionally exciting, and appropriately 
original. 

The recording, made in Decca’s fine 
studios in West Hampstead, is first class. 
For anyone who likes both jazz and 
poetry this set should provide many 
hours of stimulating entertainment. 

★ ★ ★ 

“NATURAL CHILDBIRTH,” A Docu- 
mentary Record of the Birth Of A 
Baby, conducted by Dr Grantly Dick 
Read. Argo (Mono) RG100 

This is the most powerful documentary 
in sound I have ever heard. It is straight 
actuality from start to finish. There is 
no cutting back and forth, nothing out 
of sequence, no narration. It has been 
edited only to the extent necessary to 
avoid undue repetition and to condense 
a twelve hour labour to the playing time 
of a double-sided twelve-inch long-play¬ 
ing record. 

The actual recording was made almost 
ten years ago. I seem to remember that 
it received a good deal of publicity at 
the time but documentary on commer¬ 
cial records has become fashionable only 
recently and, as “Natural Childbirth” is 
still in the catalogue, I commend it on 
the strongest terms. 

I cannot imagine a more useful source 
of information to a woman contemplat¬ 
ing having a baby. To be present 
throughout the entire process from the 


first contractions to the baby’s cry and 
his mother’s reaction to it must quell 
innumerable doubts and fears. 

Three microphones were used, one 
placed above the bed to pick up all the 
conversation, between patient and doc¬ 
tor (which is the essence of the story) 
and two more on either side of the bed 
for comments by the doctor or nurse. 

The actual mixing and taping was 
done in an adjoining room by Harley 
Usill, the Managing Director of Argo 
Records, whose wife and first son were 
the actual protagonists in the drama. 

Undoubtedly, Mrs Harley Usill’s de¬ 
lightful and natural personality adds 
greatly to the effectiveness of the work. 
One cannot but admire her determin¬ 
ation to remain calm under the greatest 
stress, the courage with which she ap¬ 
proaches this double ordeal and her 
frankness in co-operating with the in¬ 
tention of the recording throughout. 

One feels that her obvious sense of 
fulfilment when at last it is over is 
something which approaches the sublime. 

The presentation of the record is ex¬ 
cellent in every way. It is in a hard- 
covered, book type jacket and contains 
a booklet by Dr Grantly Dick Read, as 
well as extensive notes by Harley Usill. 
The recording is first class throughout, 
despite the fact that the whole thing 
was “unscripted and unrehearsed.” 

Only two points remain ... The impact 
upon a mere male, notoriously inclined 
to squeamishness in such matters, was 
to develop a greatly enhanced under¬ 
standing and appreciation of what is, 
after all, the most important of all human 
functions. 

Finally, the record is not in any way 
an advertisement for Dr Read’s theories 
widely held as they are in the world 
today. I cannot recommend this work 
too highly to every normal adult woman 
and man. 


GARBO! Mono, MGM-02 975. 

This is the most unexpected and, in 
many ways, one of the most interesting 
releases of the year. Greta Gustafsson, 
the Swedish girl who came to America 
as the unknown protege of eccentric 
Director, Mauritz Stiller, stayed to be¬ 
come the greatest star of the whole 
Hollywood era. 

Greta Garbo remains a fascinating 


enigma, not only to her innumerable 
fans but also to those who worked with 
her—even to her biographer John Bain- 
bridge. Each of her associates has a 
different theory to explain her aloofness 
and the fact that she has never married. 

Her exceptional ability as an actress 
seems to have been shaded out by her 
enigmatic personality but, in this record, 
it is apparent and unquestionable. 

In all the excerpts she outshines her 
leading men and their names are legend¬ 
ary—John and Lionel Barrymore, John 
Gilbert, Robert Taylor, Charles Boyer, 
Melvyn Douglas, Fredric March and 
Clark Gable. The roles Garbo plays in 
“Grand Hotel,” “Camille,” “Marie 
Walewska,” “Ninotchka,” “Susan Lenox” 
and “Anna Karenina” call for widely 
ranging talents. Even in the challenging 
context of a three or four-minute excerpt 
the characterisation is completly con¬ 
vincing, and the emotions are powerful 
and true. 

The album is a fine tribute to a great 
actress and a fascinating personality. 
Recording quality varies from poor to 
agreeable; an interesting sidelight is the 
way in which Garbo’s voice becomes 
progressively Americanised from 1932 
to 1939. 


RADIO FOR 
AMATEURS- 

A Practical Stott Course 

STOTT ameteur radio students receive 
the individual guidance of e highly- 
qualified radio engineer, and the Course 
incorporates the latest advances in the 
application of electronics to the design, 
construction, ^and operation of modern 
radio receiving apparatus. 

Mail the coupon for full particulars of 
the Stott Course in RADIO FOR AMAT¬ 
EURS. 


Stolls Correspondente College 


159 Flinders Lent, Melbourne: 313 George 
St., Sydney; 290 Adelaide 5t., Brisbane; 
AS Gilles St., Adelaide; 1130 Hay St., Perth. 


r———POST THIS COUPON"""— 

I TO STOTTS: Please send me, free and without 
■ obligation, full particulars of your Course in 
| Radio for Amateurs. 


NAME 


ADDRESS 


I ... AGE . (R.H.2.45) 

I ■ ■■■ —— 



THE TELESCOPE 
MAKER 

Build your own power¬ 
ful astronomical tele- 
scope. 

MIRROR GRINDING IT WORKS! 

FREE CATALOGUE of • Do it yourself kits. • Telescopes. • Optical 
parts. • Lunar Maps. • Star Atlases. • Books. • Binoculars. 

Just arrived—a two-coloured Lunar Map 101” x 1(H” listing 300 formations. 
Add 5d Postage. Price 2/6. 

AMATEUR ASTRONOMERS SUPPLY CO. m 

25 Folcon Street, Crow's Nest, Sydney. P.O. Box 48, Mosman, N.S.W. Phone 43-4360. 
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SPU Cartridge. 


ARMS 

and SHELLS: 

SMG 212 1 
RKG 309 

r are designed to 

RMG 309 J 

take Type G Shells 

S 212 

SK 212 

RK 212 

are designed to 

S 309 

take Type A Shells 

RK 309 

RM 309 

CAR 

TRIDGES 

Both Type A and G Shells will accept all 

ORTOFON cartridges, but the SPU-T 

will fit only the Type G Shell. 



Any high fidelity system worthy of that name 
demands the ultimate in pick-up performance . . . 
at the beginning . . . ORTOFON! Your signal 
input quality obviously controls the results; only 
ORTOFON will completely satisfy you. 
ORTOFON pick-ups and cartridges are made to 
meet the needs of the audio enthusiast — you’ll 
find an ORTOFON arm and cartridge gives you 
reliability and sound satisfaction. 

Why does the advanced enthusiast 1 select 
ORTOFON PICK-UPS? 

He knows that ORTOFON arms and cartridges 
are used in leading broadcasting stations, tele¬ 
vision studios and recording companies where 
standards are extremely critical. He knows, too, 
he is investing wisely in the world’s finest arm and 
cartridge ... for reviewers everywhere are ambas¬ 
sadors for ORTOFON. He buys uncompromising 
design and sturdy, meticulous construction; and 
he knows ORTOFON offers the ultimate in pick¬ 
up performance, frequency response and relia¬ 
bility. 

Have you heard the ORTOFON SPU-T cart¬ 
ridges? The introduction of the SPU series proves 
that the moving coil or dynamic principle is still 
one of the best systems if you insist on fine quality 
sound . . . and you may forget the cross-talk 
problem. And, of course, there’s the NEW SPU- 
GT-E cartridge — the one with the elliptical 
stylus . . . Read the comments of a leading 
English journal: “Without equivocation, this 
ORTOFON SPU-GT-E cartridge merits every 
cachet technical reviews can bestow on it. With 
difficult records, even toward the centre and 
heavy wave forms, the quality was smooth and 
well defined throughout its wide range.” 


4 JUST ARRIVED! 

THE NEW ORTOFON 
"HI JACK" . . . THE IDEAL 
CONTROL FOR YOUR PICK UP . . . 


Australian National Distributors: 



HEAD OFFICE: 28 Elizabeth Street, Melbourne, Vic. Tel. 63-8211.63-8166 
SYDNEY OFFICE: 26 Ridge Street, North Sydney. Tel. 92-3890. 

Offices and representatives throughout Australia. 
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Neville William* 
Jamieson Rowe 
Keith Jeff coat 


PTY. LIMITED 

60 HUNTER ST., SYDNEY 
N.S.W. PHONE 28-6991 


• "DI-FI" for HI-FI 

An ultra-fine Diamond 
needle for the discriminating 
Music-lover. 

® PROFESSIONAL Diamond 
Needles—Superlative qual¬ 
ity — for the Connoisseur 
with expensive equipment. 

Available at all good Music 
Houses 

Re-tipping a Specialty 

Enquiries . _ 


FROM STAGE 
AND SCREEN 


Sroatfand 

BEYOND TOMORROW. Featuring 
CYC Artists. Mono, Produced By 
The Voice Of Melody, R4RM-0937. 

Interest: Youth Gospel program. 
Performance: Bright. 

Quality: Good. 

C.Y.C.—Christian Youth Council—is 
a youth evangelical group centred in 
New South Wales and given to promot¬ 
ing youth camps, youth rallies, Bible 
training and like activities. The artists 
recorded here, one or two of them 
known to me personally, are featured 
regularly at CYC and other rallies. 

There are points in the presentation 
one could criticise by professional stand¬ 
ards but, by and large, the group acquit 
themselves very well indeed and, as I 
remarked recently about a similar Vic¬ 
torian group, a lot better than many I 
have heard from overseas. 

It is all bright, modern youth Gospel 
material; featuring electronic organs and 
guitars, with vocal soloists and duettists. 
The titles: “Jesus Took My Burden,” 
“Yes, He Did,” “Wonderful Grace Of 
Jesus,” “It’s Always Darkest Before The 
Dawn,” “Beyond Tomorrow,” “The 
Touch Of His Hand On Mine,” “If You 
Know The Lord,” “Over The Sunset 
Mountain,” “My Yielded Heart,” 
“Heaven Is A Wonderful Place,” 
“Cleanse Me,” “The Healer,” “Have 
Thine Own Way,” “I Walked Into The 
Sunrise,” “In The Service Of The King,” 
“By And By,” “God’s Choir In The 
Sky.” 

Technically the sound is good, and if 
you’re interested in youth Gospel music 
and in the CYC group in particular, 
you’ll certainly enjoy this release. 

The disc is available from Dal- 
rymple’s Book Depots in Sydney and 
Wollongong, N.S.W., or direct from 
Voice Of Melody, 25 Ray Road Epping, 
N.S.W. (W.N.W.) 

★ ★ ★ 

HYMNS OF THE LUTHERAN HOUR. 
The Lutheran Singers. Organist And 
Choirmaster James Thiele. Mono. 
Philips BL-10842. 

Interest: Church, radio choir. 

Performance: Good. 

Quality: Good. 

The Lutheran hour is claimed to be 
the largest non-Government radio ven¬ 
ture in the world. It is broadcast in 120 
countries and 63 languages, with nearly 
30 radio stations in Australia alone 
carrying the program every week. While 
the Australian program usually features 
an American preacher, the remainder is 
normally of local origin, with much of 
the music supplied by the choir featured 
on this disc. 

Directed and conducted by organist 
James Thiele, the choir’s activities have 
been centred on Bethlehem Lutheran 
Church, Flinders Street, Adelaide. In 


addition to their radio commitments, the 
choir performs in smaller churches for 
special occasions. 

The group is relatively small — 18 
singers are pictured—and their presen¬ 
tation is completely straightforward, 
without tricks or gimmicks. It will have 
a natural appeal to those with an ear 
for a well-disciplined church choir and 
for the ’selections as listed: 

“A Mighty Fortress,” “On Jordan’s 
Bank,” “The Head That Once Was 
Crowned,” “Love Divine, All Loves Ex¬ 
celling,” “There Is A Green Hill,” “O 
Blessed The Lord My Soul,” “Jesu, Joy 
Of Man’s Desiring,” “God Of Mercy, 
God Of Grace,” “Beautiful Saviour,” 
“Bright The Vision That Delighted,” 
“Come Let Us Join Our Cheerful 
Songs,” “May We Thy Precepts Lord 
Fulfil,” “In The Hour Of Trial,” “O 
Dearest Lord, Thy Sacred Head,” 
“Through The Night Of Doubt And 
Sorrow,” “From God Shall Naught 
Divide Me,” “How Sweet The Name Of 
Jesus Sounds,” “Oh What Has Now 
Been Sown.” 

Technically the quality is good and 
the disc is well worth a hearing if the 
music appeals. (W.N.W.) 

viwv%v\\\v\\\w\\wvvv\vvv». 


\ 

* 

THE HIGHWAYMAN. Highlights from 
the Australian Musical Comedy by 
Eddie Samuels. With Jan Mazurus, 
Valda Bagnall, Babs McKinnon and 
Ross Higgins. Chorus and Orchestra 
conducted by Bob Gibson. World 
Record 12in stereo, S-7082. 

Interest: Australian musicomedy. 
Performance: Good. 

Recording: Excellent. 

Stereo Quality: Fine. 

Those who still have warm memories 
of Samuel’s postwar Australian musical 
comedy and who would like a record¬ 
ing of the songs from the show could 
hardly do better than this one. The 
singing is of a high standard, the back¬ 
ing is firm, and the recording is excel¬ 
lent. 

The pieces presented are “Overture,” 
“Drink, Boys, Drink,” “I’m The Belle 
Of The 50’s,” “Gold, God Of The 
World,” “Gorgeous,” “Don’t You Think 
It’s Romantic,’ °‘I’m The Girl Who 
Doesn’t Mind A Bit Of Nonsense,” 
“Song Of The Gold-Diggers,” “Song Of 
The Bush,” “Song Of The Highway¬ 
man,” “She’s In Love With A High¬ 
wayman,” “Ladies Of Fashion,” “She’s 
Mine, AH Mine” and “Waltz Divine.” 

As Jim Steele, the Guard-captain-dis- 
guised-as-a-highwayman, Jan Mazurus 
seems slightly miscast—but he turns in 
a very creditable performance. But Babs 
McKinnon as Mae Brown, Valda Bag¬ 


nall as her daughter Mary, and Ross 
Higgins as the barman Wilton Schute 
sing really splendidly. 

Recommended, then, for those who 
would like their memory refreshed con¬ 
cerning the songs from this show; this 
disc would be a fine way to do so. 
Whether the music is strong enough to 
catch the interest of those who never 
saw the musical is another matter, how¬ 
ever. Frankly, I doubt it. (J.R.) 

★ ★ ★ 

GARBO! Scenes recorded from the 
sound tracks of various M.-G.-M. 
film productions, with a foreword 
by Walter Pidgeon. With John 
Gilbert, Robert Taylor, Charles 
Boyer, Melvyn Douglas, Clark 
Gable, Marie Dressier, Fredric 
March and Lionel Barrymore. 
M.-G.-M. 12in mono, MGM-02 975. 
Interest: The voice of Garbo. 
Performance: Authentic. 

Recording: A little noisy. 

Although to many film-lovers, Greta 
Garbo was “ruined” when she went to 
Hollywood with Mauritz Stiller in 1925, 
I think it is undeniable that, if she had 
not done so, she would have remained in 
relative obscurity. Perhaps we should 
have eventually seen one or two films of 
the standard of “The Atonement of 
Gosta Berling” but, in all probability, we 
we should never have seen the many 
wonderful facets of the actress which 
managed to struggle through the Holly¬ 
wood-erected facade of the “star.” And 
surely some of the credit for this belongs 
to such Hollywood directors as Mamou- 
lian, Cukor, Brown and Lubitsch. 

Whether or not Garbo fans agree with 
this, however, they will no doubt 


"POINTS” to remember: 


• EKCO-STYLUS Sapphire 
Needles — TOP of their 
class! 
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you’re obviously using BASF tape! 


KIPLING’S famous words were 
not—but might well have been 
—written about BASF Tape. For 
experts throughout the world 
agree that recording heads last 
longer (up to 5 times longer!) 
with BASF Tape. 

The reason, of course, is the 
exclusive “mirror-finish” BASF 
applies to the “Luvitherm” base. 
BASF Tape is prelubricated, too! 
BASF superiority goes far 
beyond longer life for your 
valuable recording equipment. 
You get superb reproduction— 
the ultimate in recording and 
playback fidelity — with BASF 
Tape. 

Professionals and amateurs who 
demand the best always use 
BASF Tape. BASF is the choice 
of the A.B.C., R.A.A.F., R.A.N., 
Departments of the Army and 
Civil Aviation, and over 100 



Commercial Radio and TV 
Stations. 

To misquote 
would tape 
minute, 
of value 



BASF tape 


is distributed throughout Australia by: 


MAURICE CHAPMAN & CO. PTY. LTD. 

158 CLARENCE STREET, SYDNEY. 29 1704 


KB S3 
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want to hear this recording of snippets 
from the sound tracks of her most popu¬ 
lar Hollywood films. It is only her 
voice, it is true but, even so, something 
of the Garbo atmosphere manages to 
appear. Small though this may be, how¬ 
ever. it’s probably enough to trigger off 
the memories of those who saw the 
films. 

There are two scenes from “Grand 
Hotel,” two from “Queen Christina,” two 
from “Camille,” three from “Marie 
Walewska,” four from “Ninotchka” (in¬ 
cluding part of the “transformation” love 
scene), and one scene each from “Susan 
Lenox. Her Fall and Rise,” “Anna Chris¬ 
tie,” “Anna Karenina,” and “Mata 
Hari” 

As one would expect, the recording 
is a trifle noisy; sound track recordings 
of 30 years ago can hardly be expected 
to compare with modern recordings. 
However, the sound is otherwise re¬ 
markably good—well balanced and with 
low distortion. 

To sum up then, a well-made record¬ 
ing which will have great appeal among 
Garbo fans. To most of these, I imag- 
gine, the reaction to the disc will be as 
mine was—to wish that we had reached 
a point where we could buy sound 
films or video tapes as easily and as 
cheaply as records! (J.R.) 

★ ★ ★ 

SOUTH PACIFIC. Richard Rodgers And 
Oscar Hammerstein II. Featuring 
Joyce Blair, Ian Wallace, Bernard 
Martin, Isabel Lucas, Peter Grant, 
Chorus and Orchestra Conducted By 
Johnny Douglas. Stereo, World 
Record Club S-7001. (Also avail¬ 
able in Mono.) 

FESTIVAL SAMPLER 

MIRACLE STEREO SOUND. The 
Festival Stereo Sampler, 
SFL2/1. 

Interest: Impressive stereo 
sound. 

Performance: Excellent. 

Quality: Very clean but with 
tape hiss audible in some 
tracks. 

Stereo: Plenty of it. 

Festival have recently reissued 
their very useful 35/- “Stereo 
Sampler,” using the best pressing 
techniques they know and in a new 
jacket aimed at promoting their 
quite impressive list of currently 
available “Command” and “King” 
albums. 

I searched in vain for my review 
of the original pressing, although I 
have had it in my collection for 
some years. 

During that time, it has had !| 
plenty of use, particularly the first * 
track on side 1. This contains a 
recording of a bouncing ping-pong 
ball, first from left channel, then 
right, then from “centre.” It’s a 
most valuable track for checking 
channel connections and channel 
balance, in terms both of level and 
tonal quality. 

Apart from a couple of short 
sound-effect excerpts, the remaining 
tracks provide a variety of musical 
sound from popular to grand organ, 
taken from Festival/Concert Disc 
albums. They provide the clean, 
“spectacular” kind of sound that is 
always good for showing off stereo 
systems but it’s that bouncing ball 
track that makes his disc so very 
useful to have around. (W.N.W.) 


Interest: Popular musical. 

Performance: Good. 

Quality: Excellent. 

Stereo: Variable. 

One of the most popular ever of the 
Rodgers and Hammerstein musicals, 
“South Pacific” is set on an island dur¬ 
ing World War II and is principally the 
story of a romance between a young 
American ensign, Nellie Forbush and a 
middle-aged French planter, Emile de 
Becque. Those who haven’t seen the 
stage play or film will certainly know 
many of the hit tunes which came from 
the show. 


A good selection of them are here, 
including “Cock-eyed Optimist,” “Some 
Enchanted Evening,” “Nothing Like A 
Dame,” “Bali Ha’i,” “I’m In Love With 
A Wonderful Guy,” “Younger Than 
Springtime,” “Happy Talk,” “This Nearly 
Was Mine” and two or three others in 
abbreviated form. 

I imagine that many will have gener¬ 
ated a weakness for one or other of the 
“original cast” versions but this one is 
good, nevertheless, and excellent value. 

The sound is crisp and clean, with no 
trace of tape hiss or surface noise. 
(W.N.W.) 


Instrumental, Vocal & Humour 


ELIZABETHAN AND JACOBEAN 
AYRES, MADRIGALS AND 
DANCES. The New York Pro 
Musica directed by Noah Green¬ 
berg. Betty Wilson (soprano), 
Bethany Beardslee (soprano), Rus¬ 
sell Oberlin (counter - tenor), 
Charles Bressler (tenor), Gordon 
Myers (baritone), Brayton Lewis 
(bass), Martha Blackman (bass 
viol), Bernard Krainis (recorders), 
Paul Ehrlich (treble viol, recorder) 
and Paul Maynard (harpsichord). 
Universal Record Club 12in stereo, 
SUC-581. 

Interest: Ye Olde Musicke. 
Performance: Authentic, sincere. 
Recording: Excellent. 

Stereo Quality: Good. 

A further release of pre-1700 music 
by the now well-known New York Pro 
Musica, under the musical direction of 
Noah Greenberg. This one features 
songs and dances from Merrie Englande 
—pieces by Thomas Morley, John Dow- 
land, William Byrd, Tobias Hume, Or¬ 
lando Gibbons, Johann Coperario. Rob¬ 
ert Jones, John Farmer, Thomas Cam- 
pian, and some pieces by unknown com¬ 
posers. 

Most delightful are Coperario’s three 
little masque dances and Gibbons’ “Lon¬ 
don Street Cries.” Dowland is repre¬ 
sented by three love song laments, and 
Campian by another—all interesting as 
examples of this genre. Morley and 
Byrd provide the madrigals mentioned in 
the title, sung with warmth yet disci¬ 
pline by the vocal ensemble. 

The usual instrumental ensemble is 
supplemented by Grace Feldman and 


Robert de Bear on viols, and Arthur 
Squires on the tenor viol. 

As with previous recordings by the 
Pro Musica the quality of recording is 
excellent, with negligible distortion and 
good tonal balance. The stereo is well 
spread but without exaggeration. Alto¬ 
gether a fine disc, well worthy of re¬ 
commendation to lovers and students of 
early English music. (J.R.) 

★ ★ ★ 

GOLDEN WALTZES EVERYBODY 
KNOWS. George Feyer at the 
Piano, with Orchestra. Conducted 
by Dick Jacobs. Stereo, Festival 
SFL-931,384. (Also available in 
Mono FL-31,384.) 

Interest: Melodic piano. 
Performance: First rate. 

Quality: Excellent. 

Stereo: Normal spread. 

I should warn that, despite its title, 
this isn’t a record for dancing—unless 
you’re willing to risk a few dislocated 
whatnots trying to keep track of the 
rhythm. 

To George Feyer and orchestra the 
“Golden Waltzes” are primarily popu¬ 
lar themes on which they can go to 
work. But. if they take all kind of lib¬ 
erties with the intended tempo, they make 
up for it with variations which reveal a 
superb sense of timing and rhythm. It 
adds up to some thoroughly enjoyable 
listening. 

Included are: “Lover,” “Diane,” “Ra¬ 
mona,” “Belle of the Ball,” “Paradise,” 
“Greensleeves,” “Straussiana Medley,” 
“Wunderbar,” “Always,” “A Wonderful 
Guy,” ‘Tammy,” “Je N’en Connais Pas 
Le Fin,” ‘Tenderly,” “Skaters* Waltz,” 


ACOS 


REPLACEMENT CRY 


GP67-1G. A high-quality monaural turn¬ 
over cartridge with an extended frequency 
response and excellent tracking capabilities. 
A standard replacement crystal cartridge for 
most players and changers. Replaces HGP37 
and GP65 series. Standard I" mounting 
bracket. Price: £2/18/6. 


HGP39. Crystal cartridge. Available for 
standard or L.P. recordings for use with 
HGP20 and HGP40 Pick-up Arms. 

Price Single Sapphire Stylus, £3/12/6. 
Single Diamond Stylus, £5/13/6. 

Sole Australian Agents: 



*a,n*u . - n 29 Majors Bay Rd., Concord, 

AMPLION (A SIA) PTY. LTD. Sydney, N.S.W. Phone 731227 

Victorian Distributors: 

E. W. Cornelius Pty. Ltd., 5 Northumberland Street, South Melbourne, VICTORIA 
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SME PRICE LIST EFFECTIVE 1/6/64 

Series II New Plastic Pack complete with L.4 connecting Lead. 


3C09 arm less shell . £38 12 0 

3012 arm less shell . £41 10 0 

51 (standard G) shell . £1 7 6 

52 Ultra lightweight shell . £2 8 0 

53 new metal shell . £1 14 0 

D2 Decca adaptor . £3 15 0 

D3 Decca adaptor requires weight W/9, W/12 . . £2 16 0 

W/9 weight for 3009 Series 11 arm. £2 2 0 

W/12 weight for 3012 Series 11 arm . £2 2 0 

AMPLIFIER CONNECTING LEADS WITH PLUGS 

L.2—2ft long . £3 1 0 

L.4 — 4ft long . £3 7 0 

L.6—6ft long . £3 13 0 

Series 1 Bias adjuster . £1 7 9 

P.I. Plinth—increases height of arm . £1 8 0 


NOTE: The S2 shell and counter weight are only suitable 
for use with the Series 11 arm. They cannot be used with 
earlier models. The S2 type shells together with their com¬ 
panion counter weights should be used with cartridges 
having a compliance of 20 or more. 



POST THIS J 
COUPON 
TO-DAY 

... or phone for * 
information on any J 
of the world famous 1 
S.M.E. products. Bet- J 
ter still, why not call I 
in to Sydney’s \ 
modern sound cellar. I 
Ask for a demon- 
stration. 

Name . * 


Address 


’ --- 


“Sidewalks of New York,’* “A Bicycle 
Built For Two,’* “After The Ball,” and 
“Sari Waltz.” 

Though divided into tracks, the num¬ 
bers on both sides run one into the 
other, so that they can be played as two 
uninterrupted segments. (W.N.W.) 

★ ★ ★ 

I ONLY HAVE EYES FOR YOU. Hugo 
Winterhalter And His Orchestra. 
Stereo, RCA LSP-2645. (AJso avail¬ 
able in Mono.) 

Interest: Popular evergreens. 
Performance: Sentimental. 

Quality: Good average. 

Stereo: Well spread. 

In listening to this record, I found my¬ 
self thinking a good deal more about 
Harry Warren, who wrote the songs here 
presented, than about Hugo Winterhalter. 
What a line-up of hits: 

“I Only Have Eyes For You,” “Sep¬ 
tember In The Rain,” “I’ll String Along 
With You,” “There Will Never Be An¬ 
other You,” “Serenade In Blue,” “Cheer¬ 
ful Little Earful,” “You’ll Never Know,” 
“Shadow Waltz,” “You Must Have Been 
A Beautiful Baby,” “Boulevarde Of 
Broken Dreams,” “At Last” and “The 
More I See You.” 

The presentation follows the usual, 
rather lush Winterhalter formula, but I 
couldn’t escape the feeling that the tem¬ 
pos, especially on side 2, sounded just a 
little tired. Or was it I? 

Technically, the sound is average stereo 
quality, notable neither for brilliance nor 
obvious flaws. (W.N.W.) 

★ ★ ★ 

VICTOR SILVESTER IN FRANCE. 
Victor Silvester and His Silver 
Strings. Stereo, Columbia SCXO 
3476. (Also Available In Mono.) 

Interest: Dance music, French 
flavour. 

Performance: Excellent. 

Quality: Excellent. 

Stereo: Well spread. 

Victor Silvester’s musical journey to 
France has provided a very pleasant 
record indeed, easy to listen to, easy to 
dance to. It features smooth, well- 
arranged numbers, “April In Paris,” 
“C’est Magnifique,” “Autumn Leaves,” 
“I Wish You Love” and other well- 
known titles, conveniently translated for 
not-so-French listeners. 

This is a typically good Silvester 
record, cleanly recorded, with no back¬ 
ground noise audible and stereo well 
spread. The blend of solo accordian 
and cello with the rest of the orchestra 
make for pleasant variations. 

For dancers there are six quicksteps, 
six waltzes and four fox trots. 

On the whole, a record well worth 
hearing if you’re in the market for 
music of this type. (J.R.W.) 

^ ^ ^ 

IN THE STILL OF THE NIGHT . . . 
And Other Beautiful Songs. The 
Living Strings Orchestra. Arranged 
And Conducted By Johnny Doug¬ 
las. Stereo, RCA Camden CAS-795. 
(Also available in Mono.) 

Interest: More popular evergreens. 
Performance: Romantic. 

Quality: Good. 

Stereo: Normal spread. 

With his English “Living Strings” or¬ 
chestra. Johnny Douglas seems to be 
building quite a catalogue of romantics 
and evergreens, well played, well re¬ 
corded and economically priced. This 
one is true to formula, the theme being 
old tunes, in new dress, which have be¬ 
come hits all over again: 

“In The Still Of The Night,” “Deep 
Purple,” “Whispers In The Dark,” “I 
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THE MODERN MARVEL OF DYNAMIC SOUND. A Two-record Set. 

Stereo, King Records, Japan (Distributed By Festival). SFL-931,371/2. 

Interest: Evergreens plus hi-fi stereo. 

Performance: Excellent. 

Quality: Excellent. 

Stereo: Emphasised. 

On several occasions we have had reason to comment on the high tech¬ 
nical standard of Japanese King records and the exploitation of two-channel 
and three-channel effects. 

This two-record set gives you the opportunity of sampling King tech¬ 
niques and technicalities, as well as some excellent popular evergreens played 
by Japanese artists. 

Record 1, side 1 contains four tracks of Electone—Japanese electronic 
organ—music plus two tracks from the King album “Operation Glenn Miller’’ 
. . . “Moon River,” “Tonight,” “Love Is A Many Splendoured Thing,” “An 
Affair To Remember,” “String Of Pearls” and “Moonlight Serenade.” 

Side 2 contains tracks from King Cuban albums: “Siboney,” “Frenesi,” 
“Brazil,” “Granada,” “Estralita” and “Tico-Tico.” 

Record 2 takes selections from three popular instrumental groups, ranging 
from Hawaiian through popular and Latin to a military march :“Sweet Lei- 
lani,” “Moon Of Manakoora,” “Green Eyes,” “Besame Mucho,” “The Sleep¬ 
ing Beauty,” “Les Sylphides,” “Mack The Knife,” “01 Man River,” “Lovely 
Hula Hands,” “Isle Of Capri,” “Londonderry Air” and “Washington Post 
March.” 

As we’ve observed, when reviewing the original albums, the performances 
are all good in their own right, despite the seeming anomaly of Japanese 
groups playing such a wide range of non-Japanese music. And what is true 
of the individual albums naturally remains true of these selected tracks. 

Well worth considering if you haven’t already invested in any or many 
of the King albums. 


t 

4 


Wished On The Moon,” “Unchained 
Melody,” “Wonderland By Night,” “Blue 
Velvet,” “Moon Over Miami,” “Upon A 
Blanket Of Blue,” “Serenade In The 
Night.” 

In its class, good value. (W.N.W.) 

★ ★ ★ 

LIVING STRINGS AT A SIDEWALK 
CAFE. Arranged and conducted 
by Johnny Douglas. Stereo, RCA 
Camden CAS-762. (Also available 
in mono.) 

Interest: Tour-while-you-listen. 

Performance: Excellent. 

Quality: Good. 

Stereo: Well spread. 

This time, the Living Strings “visits” 
the sidewalk cafes of Paris, Germany, 
Austria and America to bring you the 
following numbers: 

Side 1: “My Heart Cries For You,” 
“J’attendrai,” “You Can’t Be True,” “Hi- 
Lili,” “Vienna, City Of My Dreams,” 
“Blue Danube Waltz.” 

Side 2: “I Wish You Love,” “Lili 
Marlene,” “You Are In My Heart,” 
“Play, Fiddle, Play,” “Brahms’ Hungar¬ 
ian Dance,” “Auf Wiederseh’n.” 

The numbers are treated in a relaxed 
manner, but each is individual in char¬ 
acter. To the backing of a full orchestra 
are added solo snippets of muted trum¬ 
pet. accordion and violin, all skilfully 
handled. 

The record, no less than others of the 
series, lives up to the reputation of 
pleasant music for dining or just listen¬ 
ing. 

Again, good value.—(J.R.W.) 

★ ★ ★ 

ESCUDERO AT THE EL POCHE. 
Mario Escudero, Anita Ramos and 
Pepe Segundo. Ampar 12-inch 
stereo, SML-931,451. 

Interest: Flamenco music. 
Performance: Sparkling. 

Recording: Excellent. 

Stereo Quality: Fine. 

For those who don’t recognise the 
names, guitarist Mario Escudero, his 
dancer wife Anita, Ramos and the singer 
Pepe Segundo are quite famous in Cali¬ 
fornia for their playing at the “El 
Poche” cafe in San Gabriel, where this 


recording was made. Escudero has 
played on American television shows on 
many occasions. 

On this disc they play with fire and 
great gusto the following tunes: “Patios 
Andaluces,” “Temas De Huelva,” “Elo- 
gio Al Cordobes,” “Tablao Flamenco,” 
“Costa De Malaga,” “Del Tato De Tri- 
ana,” “Dos Ritmos,” “Yunque Y Mar- 
tillo” and “Palillos Flamencos.” And 
very enjoyable listening they make, if 
you like flamenco music. 

The recording is of a very high stand¬ 
ard, with crisp transients and low noise. 
The stereo is smoothly spread. A splen¬ 
did disc for flamenco fans. (J.R.) 

★ ★ ★ 

JEANETTE MacDONALD. “Smilin’ 
Through,” “Lover Come Back To 
Me,” “Parlez-Moi D’Amour,” “Ciri- 
biribin.” RCA Gold Standard 7- 
inch EP, 20317. 

Interest: Historic recording. 
Performance: Original. 

Recording: Good. 

A further release in RCA’s “Gold 
Standard” series of memorable record¬ 
ings, re-released on 7-inch EPs. Con¬ 
sidering the popularity which Jeanette 
MacDonald enjoyed in her hey-day, this 
one will probably find its way into 
many collections. The recording is vint¬ 
age, but of high quality. (J.R.) 

★ ★ ★ 

THE WRIGHT TOUCH. George Wright 
Playing The Wurlitzer Pipe Organ. 
Stereo, Dot (Festival) SZL-931,483. 
(Also available in Mono ZL-31,483.) 
Interest: Theatre pipe organ. 
Performance: George Wright at his 
best. 

Quality: Good and clean. 

Stereo: To good effect. 

According to the jacket notes, George 
Wright has realised a lifetime ambition 
in being able to build and play his own 
organ — a 27-rank instrument plus a 
whole battery of remotely controlled 
percussion devices assembled, apparently, 
from no less than three original Wur- 
litzers. That he enjoys playing the in¬ 
strument is quite evident. 

Also very evident is his facility at 
the keyboard and it is interesting to 
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If you wont 

STEREO 

EQUIPMENT 

You'll deal better with 

H. B. RADIO PRODUCTS 

Cabinets for equipment and speakers 
at FACTORY PRICES. Available from 
stock or we'll make to your order. 
You will find our value terrific on 
Amplifiers—Stereo, radio chassis— 
players—speakers—tape decks. 

FEBRUARY SPECIALS 

|‘«mmiiiiMiiin mmiiiiiiiHHri 

1 NEW D.P. SLIMLINE speaker f 
| enclosure to suit 8in speakers. | 
1 size: 25Jin x Min x, 6in . . £8 § 

| Cabinet Kit only .... £ 4 / 10 / | 

I NEW D.P. SLIMLINE enclo- 1 
| sure to suit lOin and 12in i 
I speakers, size: 26 x 18 x 71. | 

I £9/5/ I 

| Cabinet Kit only . . . . £5/5/ I 

| ROLA design slimline cabinet 1 
1 with 8 MX speaker fitted. 

1 £ 12 / 2/6 I 

| Cabinet Kit only.£5 | 

| MAGNAVOX design slimline 1 
§ cabinet with 8 WR speaker fit- = 

1 ted .. £ 12 / 2/6 1 

| Cabinet Kit only.£5 | 

| STANDARD design slimline | 
| cabinet (1.5 CF) with dispersed | 
| port, complete with either | 
| Wharfedale Super 8 RS/DD or i 
1 Goodmans Twinaxiette 8 I 


1 speaker. . . £20/7/6 1 

| Cabinet Kit only.£5 § 


| \ PLAYMASTER Bookshelf 

§ Speaker system, complete 

| !; .£15/10/ 

l J[ Cabinet Kit only . . . . £4 


| GOODMANS design 3 CF I 
1 cabinet with tunnel. Fitted with | 
1 Twinaxiom 10 speaker, Jin § 

| material.; . £27 i 

1 Cabinet Kit only .... £8/10/ I 
I WHARFEDALE design 3 CF | 
| cabinet (R3 with dispersed 1 
| port). Fitted with Wharfedale I 
1 Golden 10 speaker, Jin mat- 1 

I erial. . . . £27/10/ 1 

| Cabinet Kit only .. .. £8/10/ 1 

| Available in Maple, Walnut 1 
| or Rosewood colours. Best 1 
| lacquer finish. Teak veneer. § 
| J0/~ extra on first six cabinets. | 

| 30/- extra on last two. 

^iKiiinuiiiimi iiinimmiiinJ 

Write for Stereo Catalogue 

H. B. RADIO PRODUCTS 

Manufacturers of Quality Radio and 
Radio Furniture for 35 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 

Telephone: LM5580 
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IN HI-FI TAPE RECORDERS 


MODEL TR7.—New style! Advanced design! More features! Made by us 
and sold to you at Manufacturer’s Prices. 


FREQ. RESPONSE 

30—18,000 c.p.s. at i.p.s. 
30—12,000 c.p.s. at 3f i.p.s. 
+ or — 3DB. 

30—5,000 c.p.s. at 1{ i.p.s. 
+ or—5DB. 

Latest 4-track Michigan 
heads. 



STEREO OUTPUT (Low level) 

2, 6 x 4 speakers. 
PARALLEL SWITCHING. 
4w. OUTPUT. 

IMPROVED VENTILATION. 
UP TO 16 HOURS 
PLAYING. 


PRICE: 4-TRACK £83/15/-; 2-TRACK £74/10/-. Price includes: Tape, empty spool, dynamic microphone, handbook. 

LOOK AT THESE FEATURES! 


• Piano key controls. 

• Pause button. (Foot 
control optional extra). 

• Digital counter. 


• 3 motori (beltless system). 

• Wow and flutter .15% fit 
7'/ 2 i.p.i. 

® Weight: 30lb. 


• P.A. facilities. 

• Magic eye level indicator. 

• Signal/noise better than 43DB. 
9 Superimposing switch. 


• 7in. spools with lid on, 

• Dimensions (with lid). 

16 x 7 x 13in. 

• Separate treble and bast. 


MODEL TR5 


MODEL TR6 



3 SPEED 7" SPOOLS 
DIGITAL COUNTER 
2 TRACX MODEL 
£46/10/- 

4 TRACK 
£49/15/- 


LOOK AND COMPARE 


BUILT in MIXER, <■ must 
for film enthusiasts. 

2 speakers, for extended 
base response. 
Superimposing. 
Monitoring. 

3W output. 

Response 40—15,000 
c.p.s. 

Magic eye level indica¬ 
tor. 


Fast forward and rewind. 

Provision for Mic. and 
Radio P.U. inputs ext. 
speaker and ext. Amp. 

Tone control. 

Wow and flutter better 
than .15% 

Weight I9lb. 

Space for 3rd head. 


NOW AVAILABLE IN STEREO - PRICE: £135 

Including 2-dynamic mics., 2-12in speakers In portable carrying cases, 
plus tape and empty spool. 

• Built-In stereo mixer • 2 meter level Indicators 

• 4-track mono operation. 

PRICE; 

WITHOUT MIC. 
and SPEAKER 

£115 


FREQ. RESPONSE: 

40-20,OOOcps at 7'x I.p.s. 

40-12,000cps at 3* 4 I.P.S. 

• 3 SHADED POLE MOTORS. 

• INDEPENDENT SPEED 
CHANGE WHEELS. 

• INTERLOCKED PUSH 
BUTTONS. 

• PAUSE CONTROL. 

e HUB LOCKS TO LOCK 
TAPE-REELS. 


Incorporating the 
famous "TRUVOX" 
tape decks. 

• TAPE POSITION 
INDICATOR. 

WOW AND FLUTTER: 
Better than .15% at 7’j I.p.s. 
Better than .2% at 3*4 I.P.S. 

• 4W OUTPUT. 

• SEPARATE TREBLE AND 
BASS. 

• MONITORING. 

• P.A. FACILITIES. 


Tape speeds within plus or minus 1 % of stated speeds. 
Size: 17 1 4 x 13* 4 * 7’ 4 ln. Weight: 321b including lid. 


These recorders are available with 3rd head, track • to track recording facilities , high level stereo output echo effect . Prices 
on application . AIS recorders fully guaranteed. Ask for further details. 


THE NEW PLAYMASTER BOOKSHELF LOUD SPEAKER SYSTEM 



— AS FEATURED IN DECEMBER ISSUE OF RADIO AND HOBBIES 

This provides the ideal speaker combination, where space is limited, for use with any of the 
amplifier units listed on the opposite page. 

Complete kit of parts for cabinet including silk and innabond padding, 6WR Magnavox and 
Rola 5FX speakers. 100 ohm variable res., 4mfd. condenser and inductance. 
ff13/1fi/ P° s * an< ^ pocking extra. 

Zil/ IV/ m N.S.W. 15/- Vic., Qld., Tas. 22/- W.A. and S.A. 30/- 
Unit built polished and wired in rosewood, £4C/'IA/ 

Maple or Walnut. — Teak finish 10/- extra. 113/ IV/" 

Complete kit of parts less cabinet but including speakers, condenser, resistor, inductance, 
innabond padding and speaker silk. 

Post and packaging 12/6 extra. 10/ 13/ 


CLASSIC RADIO 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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IN HI-FI STEREO EQUIPMENT BY CLASSIC 



Based on Radio & Hobbies Playmaster No. 4 and Play- 
master 101 Amplifiers. All units have built in dual wave 
tuners. 


WRITE 

FOR 

FULL 

SPECIFI¬ 

CATIONS 


ALL 

UNITS 

FULLY 

GUARAN¬ 

TEED 


SPECIFICATIONS COMMON TO BOTH UNITS: 

© In built high gain dual wave tuner with a frequency coverage of 550 to 1.600 K.C. on the broadcast band and 16 
to 49 metres on short w f ave. © EM84 tuning indicator giving accurate tuning with ease. Two channel tone control 
stage with separate bass and treble controls. © Input facilities with switching for external tuner — stereo pick-up — stereo 

or mono tape recorder for recording or play back. © Stereo reverse switch. © Calibrated dial scales available tor all 

States showing main stations in large type with separate scale for short wave using two dial pointers. © Chassis is 

mounted in attractive and durable metal case finished in black with embossed control panel in black and silver with 

matching knobs. 


PLAYMASTER 4 UNIT 


PLAYMASTER 101 UNIT 


WITH TUNER 

© Output 8 watts per channel (16) watts. 

© Incorporating Ferguson grain oriented output transi.vrm- 
ers giving response of 25 to 20,00 cycles. 

® Valves, 4 6GW8, 12AU7, 6N8, 6AN7, EM84, and two 
IN 1763 rectifiers. 

AMPLIFIER AND TUNER £51/15/-. WITH GARRARD 
AUTOSLIM STEREO CHANGER AND TWO MAGNA- 
VOX 8WR SPEAKERS. 

£ 69 / 10 /- 


WITn TUNER 

© Output 12 watts per channel (24 watts). 

© Incorporating Ferguson grain oriented output transform¬ 
ers giving a frequency response of 20 to 25,000 cycles. 

© Valves 4 6GW8, 12AX7, 6N8, 6AN7, EM84 and two 210 
rectifiers. 

AMPLIFIER AND TUNER, £55/10/-. WITH GARRARD 
AUTOSLIM STEREO CHANGER AND TWO ROLA 12PX 
SPEAKERS, £79/10/. 


ALL PRICES F.O.R. SYDNEY 


A COMPLETE HI-FI STEREO SYSTEM FOR ONLY 55 fS. 
UNIT STEREO PLAYMASTERAMPLIFIER No. 107 WITH PLAYMASTER TUNER 


Plus aded features including EM84 tuning indicator giving accurate tuning with ease. Input facilities with switching for stereo 
or mono. Tape recorder for recording or play back, separate power switch, etc. 

SPECIFICATIONS 

• Output 4 watts per channel (8 watts). 

• Ferguson or A. and R. High fidelity output transformer. 

• Inbuilt tuner with the new E.M84 tuning indicator. 

• Valves 2 6GW8, 12AU7, 6AE8, 6BA6, EIV184 and 6V4. 

• Supplied in .self-contained case finished in black or grey baked enamel with control 
panel in black and silver with matching knobs. 

• Switching and input facilities for pick-up or tape recorder (stereo or mono). 

• Fully guaranteed. 

Plus the new Garrard Autoslim stereo changer. 2 Magnavox 8:n Dual cone speakers and 
2 Magnavox electrostatic tweeters giving a frequency response of 30 to 20.000 cycles. 
If required the new Rola Sin Tweeter can be supplied in place of the electrostatic 
speakers. 



107 AMP. & TUNER ONLY £41/10/ 
Wired and tested 


PLAYMASTER AMPLIFIERS less TUNERS 

SPECIFICATIONS AS ABOVE 


101 UNIT 
£45/10/- 


No. 4 UNIT 107 OR No. 3 UNIT 

£42/-/- £32/-/- 



ALL PRICES F.O.R. SYDNEY. 


All Amplifiers are 
as above Illustration. 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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FOR STEREO SYSTEMS 


• TOP QUALITY STEREO COMBINATIONS CLEARING ^ 

AT PACKAGE DEAL PRICES! • FULLY GUARANTEED! 

• AFTER SALES SERVICE • AIM FOR "ARROW" TODAY! 


SAVE 

£29/19/6 


SAVE 

£37/2/6 


SAVE 

£15/12/- 


SAVE 

£29/11/6 


4. Thorens TDI35 
player—Shure M44-7 
Stereo Cartridge— 
Sansui SM34 tuner/ 
amplifier—2 Wharfe- 
dale 12" twin cone 
loudspeakers. Normal¬ 
ly £278/0/0. 


3. Dual 1009 turntable 
—Shure M44-7 Stereo 
Cartridge — Pioneer 
SMBI6I tuner/ampli¬ 
fier 2 Wharfedale 10" 
twin cone loud¬ 
speakers. Normally 
£179/19/6. 

YOUR PRICE 

£150/-/- 


I. Dual 1009 turntable 
—Shure M44-7 Stereo 
Cartridge—Star SA30 
Stereo amplifier—2 
Wharfedale 10" twin 
cone loudspeakers. 
Normally £147/18/0. 

YOUR PRICE 
£118/6/6 


2. New dual 1010 
player/changer Pion¬ 
eer SM8I60 tuner/ 
amplifier 2 Wharfe¬ 
dale 10" twin cone 
loudspeakers. Normal¬ 
ly £124/12-/0. 

YOUR PRICE 

£109/-/- 


YOUR PRICE 
£240/17/6 


SAVE 

ONE THIRD 


SAVE 

£59/19/6 


SAVE 

£75/16/- 


7. Speaker cabinets 
are also available in 
kit or made up form. 
Ask for prices. The 
new "Playmaster Book¬ 
shelf" speaker system 
is now available! Call 
in for a demonstra¬ 
tion. Small and com¬ 
pact—with perform¬ 
ance equal to units 
costing 3 times as 
much. 

YOUR PRICE 
£17/18/0 


6. For the 33 1/3 man. 
Thorens TDI2I turntable 
(33 1/3 only) Shure/SME 
3009 pick up arm, Shure 
M55E (elliptical) Stereo 
Cartridge with choice of 
— Leak stereo 30 transis¬ 
torised amplifier or Leak 
Varislope 2 pre amp and 
stereo 20 amp or Sansui 
SM34 tuner/amplifier plus 
2 Wharfedale 12" twin 
cone loudspeakers. Nor¬ 
mally £ 349/4/6. 


5. For the connoisseur 
Thorens TDI24 turntable 
—Shure/SME 3009 pick up 
arm — Shure VI5 Stereo 
Cartridge—with a choice 
of Leak Varislope 2 pre 
amp and stereo 20 ampli¬ 
fier or the new Leak 
stereo 30 transistorised 
amplifier — plus 2 Leak 
Sandwich loudspeaker sys¬ 
tems. Normally £562/8/6. 


. . . for immediate 
despatch of any of the 
above systems! Enclose 
cheque or money order 
and place a cross in 
the square below. All 
components brand new 
and fully guaranteed'. 


YOUR PRICE 
£487/12/6 


YOUR PRICE 

£289/5/- 


ELEGTR0NIGS j name . 

432 KENT STREET, SYDNEY. 29-6731 j ADDRESS 
TEMPORARY OFFICE OF AUDIO ENGINEERS !. 
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VARIETY FARE- Cont. 


note that the jacket notes flately deny 
the often repeated story that George 
Wright relies on double recording to 
produce the very complex sound and 
rhythm patterns, as heard here. 

He plays: “Begin The Beguine,” “Cara¬ 
van,” “Moon River,” ‘That’s My De¬ 
sire,’’ “September Song,” “Lazy River.’’ 
“Cruising Down The River,” “Love Is 
A Many Splendoured Thing,” “Fascina¬ 
tion,” “Again” and “Indian Love Call.” 

The quality is clean and the sound 
free from that bugbear of so many or¬ 
gan recordings—tape hiss. The stereo 
effect is quite evident also, my only 
criticism being that the presentation 
would have benefited from a little more 
fundamental bass. 

But it’s good, very good, and a must 
for all pipe Wurlitzer enthusiasts. 
(W.N.W.) 

★ ★ ★ 

SMOKE GETS IN YOUR EYES—And 
Other Beautiful Songs. The Living 
Voices arranged and conducted by 
Anita Kerr. Stereo, RCA Camden 
CAS-764. (Also available in mono.) 
Interest: Top vocal group. 
Performance: Excellent. 

Quality: Flawless. 

Stereo: Outstanding. 

To define the music on this disc I 
can do no better than repeat a couple 
of phrases from the notes . . . “Smoke 
Gets In Your Eyes is not just the title 
of this album . . . these are tender, lilt- 
ingly melodic tunes.” 

To this I can add that the Living 
Voices vocal group has achieved such 
close co-ordination that prominent 
sibilants become a featured sound 
rather than a liability. The high fre¬ 
quencies are balanced at the other end 
of the spectrum by some nicely rounded 
bass. The titles: 

“Smoke Gets In Your Eyes,” “Shake 
Me I Rattle,” “The End Of The World,” 
“Be My Love,” “This Is All I Ask,” 
“Over The Mountain,” “Linda,” “The 
Three Bells,” “Starry Eyed And Breath¬ 
less,” “Old Cape Cod.” 

In its class excellent value, especially 
at Camden’s price.—(W.N.W.) 

★ ★ ★ 



THE WONDERFUL WORLD OF MUSIC FOR CHILDREN. A 6-Record 
Album With Explanatory Booklet. Stereo, Reader’s Digest/RCA. (Also 
Available In Mono.) 


Interest: Music for children. 

Performance: Excellent. 

Quality: Very clean. 

Stereo: Used effectively. 

How old is a child? What kind of music does a child like? Would 
a child like the contents of this album? For how long? 

These aren’t easy questions to answer but I’ll do my best. 

In the first place, those responsible for compiling this album have 
played it safe two ways—by grading the music in terms of age and by 
diversifying the type of music. You can therefore expect different members 
of a growing family to favour different records—and their preferences to 
change as they grow. 

This is what you get: 

RECORD 1: Tracks for the small fry . . . “Davy Crockett,” “Waltzing 
Matilda,” “Polly Wolly Doodle” and so on. The booklet encourages them 
to prance and dance and pantomime. 

RECORD 2: Songs from the theatre . . . popular hits but with trans¬ 
parent themes, as set out in the book. The performances are fully mature, 
however, and adults can treat this as a “hits from Broadway” disc. 

RECORD 3: For a rainy afternoon . . . bright music of the “Teddy 
Bears’ Picnic” “Wooden Soldier” variety but well done and the kind of thing 
you’ll whistle while they listen! 

RECORD 4: Stories in music . . . orchestral music of the more graphic 
type like “Fossils” (Saint Saens) and “Elephants” (Grieg). The notes explain 
what it’s all about. 

RECORD 5: Marches of Gilbert and Sullivan . . . getting up into a 
more tuitional atmosphere. G. and S. are represented by a goodly slice of 
“Pinafore” and, in the book, a well-written synopsis. 

RECORD 6: Children’s Classics . . . side 1 given to that old favourite 
“Peter And The Wolf,” well played and well narrated. On side 2 “The 
Sorcerer’s Apprentice” with narration by Jim Backus (Mr Magoo in other 
circles); to finish up, selections from “Nutcracker Suite.” 

Quite apart from use at a family level, I should imagine that the album 
could be an excellent investment for use at various levels in primary schools. 

The quality is well up to the standard we have come to expect from the 
Reader’s Digest/RCA product—above reproach. 

An album with sectional appeal but excellent value, as such. (W.N.W.) 



WHEN I WAS A YOUNG GIRL— 
BARBARA DANE. World Record 
“Young World” 12-inch stereo, 
SYH/1507. 

Interest: Folk singer. 

Performance: Blue but true. 
Recording: Fine. 

Stereo Quality: Good. 

Those who like their folksongs with 
blues flavouring will very likely find this 
disc of Barbara Dane quite enjoyable; 
I must confess that I find it a bit tiring. 
Not only because the blues flavouring 
is pretty constant, but because I find 


Miss Dane’s sandpapery voice rather hard 
to listen to for an extended period. 

The tunes she plays are “When I Was 
A Young Girl,” “Little Maggie,” “Nine 
Hundred Miles,” ‘Turkey Reveille,” 
“Who’s Gonna’ Shoe Your Pretty Little 
Foot,” “Ramblin’,” “Girl Of Constant 
Sorrow,” “Gypsy Girl,” “I Know Where 
I’m Going,” “The Danville Girl,” “Stung 
Right,” “Greensleeves,” “La Le Too 
Dum” and “Don’t Sing Love Songs.” 

Apart from the points I mentioned 
above, the singing is of a high standard 
indeed, and the guitar and banjo accom¬ 
paniment is fine. The recording is really 
good in all respects. (J.R.) 


I LOVE YOU TRULY. Pa* and Shirley 
Boone. With orchestra arranged 
and conducted by Jimme Haskell. 
Stereo, Dot (Festival) SZL-931,487. 
(Also available in mono.) 

Interest: Popular husband-wife team. 
Performance: Easy, relaxed. 

Quality: Good. 

Stereo: Modest. 

Some time ago, Pat and Shirley Boone 
came to light with their “Side By Side” 
album—sentimental husband-wife duets. 

This is a repeat of the effort, con¬ 
firming the original theme with more 
love songs in gradually building tempo. 
Most of the time Pat sings lead and 
Shirley provides alto support, with a 
variety of light orchestral accompani¬ 
ments appropriate to the titles. 

“I Love You Truly,” “The Hawaiian 
Wedding Song,” “Love Is Here To 
Stay,” “True Love,” “Have I Told You 
That I Love You,” “Every Step Of The 
Way,” “Blues Stay Away From Me,” 
“Blue Hawaii,” “Beside Me,” “Moon, 
June, Spoon,” “How About You—Med¬ 
ley,” “You’ll Never Be Lonely.” 

Pleasant and sentimental.—(W.N.W.) 


AEGIS 

R.F. and PEAKING 
CHOKES 


aIgis 



COMMUNICATIONS 

V-/ 


Our range of R.F. and Peaking 
Chokes is so wide that it covers 
most applications. 

Available from all good radio 
parts stores. Write for details. 


Aegis Manufacturing Co. P./L. 
347 Darebin Rd., Thornbury, 
Victoria. ’Phone 49-1017. 
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Latest Range Including 
Recent New Additions 


Deram Stereo/Mono 
Autochange Cartridge 

Diamond stylus: .0005/6” 

Tracking weight: 3-5 gm 
Output: 80 mV/cm/sec 
Load impedance: 2 meg 
Compliance: 6 x 10- 6 


NEW ffss Mark III 
Stereo Pick-Up Head 

ELIPTICAL diamond stylus: .0003" x .0008" 
Compliance: 15 x 10-* lat., 4 x 10-* 
vert 

Tip mass: less than 1 milligram 
Frequency response: ± 1 dB 20-16,000 
cps 


Deram Stereo/Mono 
Transcription Head 

Diamond stylus: .0005/6" 

Tracking weight: 2V2 gm 
Output: 50 mV/cm/sec 
Load impedance: 2 meg 
NEW COMPLIANCE: 9 X 10 * 

Tip mass: .6 milligram 


£23/7/- 


£ 6 / 6 / 



Re-styled ‘Professional' Arm 


A superb precision pick-up arm with many advanced features. Coarse and 
fine counterweight adjustments for perfect dynamic balance; sliding 
counterweight and accurately calibrated scale to cater for the stylus 
pressures of the complete ffss range of heads; built-in lowering device; 
bias compensation. The pick-up leads are brought out to a 4-pin socket 
for ease of installation. Price complete with Mark III head, £53/17/9. 



Deram Universal Transcription 
Arm, to accept all j" cart¬ 
ridges. also available. Price, 
complete with head shell, 
£8/1916 . 


In the Decca Deram ARI pick-up, the mechanical combination of arm 
and head has been arranged to effect directionally selective filtering which 
almost eliminates the most troublesome rumble frequencies without 
reducing any required low frequency signal. The arm will accommodate 
all Deram pick-up heads. Price complete, £15/5/6. 


Deram Anti-Rumble Integrated Pick-Up 



Decca Microlift 

Fit a Microlift and avoid damage to stylus and records. Gently and 
accurately the Microlift lowers the stylus onto the record at any 
point you choose . . . and just as gently lifts it clear. Price, £2/3/3. 

Decca Stylus Cleaner 

Suitable for use with any pick-up; helps to keep records and stylus 
in excellent condition. Price, £1/19/6. 

Write or send coupon for free descriptive technical literature 



Sole Australian Agent: 



i 


BRITISH MERCHANDISING 

PTY. LTD. 

60 Clarence St., Sydney. Telephone 29.1571 


Name. | 

Address. 

.State. 

DECC A | 
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THE SWINGING 12 STRING — The 
“In” Group With Harpsichord fea¬ 
turing Glen Campbell on 12-string 
guitar. “Hooten—Part 1,” “Cotton- 
fields,” “Stringin’ Up A Twelve,” 
“Walk Right In,” “Gospel Harp,” 
“East Virginia Blues,” “Greenback 
Dollar ” “If I Had A Hammer,” 
“Cherry Beat,” “Greenfields,” “Fair 
And Tender Ladies,” “Hooten — 
Part 2.” “Young World ” Record 
Club. Mono. YH/1504. 

Interest: Folk music sound. 
Performance: Cluttered. 

Quality: Good. 

The jacket notes describe this disc 
as a “marriage of the harpsichord and 
the 12-string guitar” and, before listen¬ 
ing to the disc, I thought it might 
prove to be a happy marriage for I 


am fond of both these instruments. 
After listening to the disc I now feel 
it may have been a marriage of conveni¬ 
ence or, even worse, a shotgun wedding. 

In theory, at least, the combination of 
these instruments should prove interest¬ 
ing, but, in practice, the individualism 
of the players concerned—Glen Camp¬ 
bell on 12-string guitar and Leon Rus¬ 
sell on harpsichord—proved to be a bit 
much. These men seem to have the un¬ 
happy knack of musically getting in each 
other’s way and the resultant “cluttered” 
sound is, to say the least, a disappoint¬ 
ment. The other performers—Tommy 
Tedesco on six-string guitar, Jimmy 
Bond on bass and Earl Palmer on 
drums—are quite unobtrusive. 

The audio quality of the disc is quite 
good and no fears need be felt on this 
score. (K.W.J.) 


["this"month's"'Popular" jazz”] 


PETE FOUNTAIN’S NEW ORLEANS 
AT MIDNIGHT. “Creole Love 
Call,” “I Want To Be Happy,” 
“Brahms’ Lullaby,” “Ballin’ The 
Jack,” “Moonglow,” “Rockin’ 
Chair,” “Midnight Pete,” “Bourbon 
Street Parade,” “Swing Low,” 
“Makin’ Whoopee,” “Battle Hymn 
Of The Republic,” “Midnight 
Boogie.” Coral, Stereo. SCL- 
931,347. (Also Available in Mono. 
CL-31,347). 

Interest: Solo clarinet. 

Performance: At his best. 

Quality: Excellent. 

Stereo: Tasteful. 

Although he has been many times re¬ 
corded with full dixieland groups, Pete 
Fountain really works best with a small 
trio or quartet. The sort of group, in 
fact, which he has in New Orleans’ 
Bourbon Street and the same as can be 
heard on this new disc from Coral. 

Pete is a competent and creative musi¬ 
cian with a sophisticated and easily 
swinging style of clarinet playing. In 
the formulation of this style he pro¬ 
bably owes much to Bennie Goodman 
and Artie Shaw and, in listening to the 
various tracks on this disc, he can be 
heard to alternate between the styles of 
these jazz “greats.” 

To sum up: it’s a most happy and 
relaxed form of music which might typi¬ 
cally be “New Orleans at Midnight.” 
The audio quality is first class and the 
stereo effect is most tastefully used to 
full advantage. Most enjoyable listening. 
(K.W.J.) 

★ ★ ★ 

MANNY ALBAM and his jazz greats 
play music from WEST SIDE 
STORY. “Prologue And Jet Song,” 
“Something’s Coming,” “Cool,” 
“Maria,” “Tonight,” “I Feel Pretty,” 
“Somewhere,” “Finale.” Festival, 
Stereo. SFL-931,420. (Also avail¬ 
able in Mono. FL-31,420.) 

Interest: Big band jazz. 

Performance: Exceptional. 

Quality: Excellent. 

Stereo: Good spread. 

West Side Story—a musical based on 
the tension, torment and turbulence of 
adolescence amid the concrete jungles 
and exhaust fumes of New York’s tene¬ 
ments—has proved to be an excellent 
vehicle for creative interpretations by 
jazz musicians. In recent months we 
have been treated to many fine versions 
of this musical but I feel that this latest 


effort from Manny Albam may well 
“top the score,” and will certainly take 
a lot of beating. 

In creating his jazz version of the 
score, Manny Albam has retained the 
thematic sense and occasional dis¬ 
sonance of the original while at the same 
time regimenting the numbers into a 
form with which the soloists could feel 
free to apply their own ideas. The 
results are well worth hearing. 

For those interested, the jacket notes 
give details of the full personnel en¬ 
gaged in the recording and a breakdown 
of the soloists in each number. They 
are topline men. 

The audio quality of the disc is out¬ 
standing and the stereo is well spread. 
(K.W.J.) 

★ ★ ★ 

PERCUSSIVE JAZZ—VOLUME 2. 
“Moanin,” “Fever,” “Everything’s 
Coming Up Roses, ” “Just In Time,” 
“It’s All Right With Me,” “The 
Tender Trap,” “Lullaby Of Bird- 
land,” “Percussion-Aire,” “Baubles, 
Bangles And Beads,” “The Lady Is 
A Tramp,” “I’ve Heard That Song 
Before, ” “If I Were A Bell.” Audio 
Fidelity, Stereo. DFS 7007. 

Interest: Modern jazz. 

Performance: Always impressive. 
Qualiy: Exceptional. 

Stereo:* Used to advantage. 

Played through a monophonic ampli¬ 
fier of limited frequency response, this 
disc shows up as some good jazz in the 
modern school with an emphasis on the 
percussive side. Given the full treat¬ 
ment of high fidelity stereo equipment, 
however, the disc shows in a much more 
impressive light. 

In this disc the arranger demands to 
be heard and he gets his way in a calcu¬ 
lated, startling manner by writing audio 
fidelity and stereo effect into the score 
along with the melody. He finds, in 
effect, a fourth dimension bv selected 
stereophonic musical dialogues and the 
subtle use of various percussive instru¬ 
ments to add tonal colours to the nor¬ 
mal background and enhance the solo 
spots — all played to a precisely laid 
scheme. 

The final composite of musical ex¬ 
cellence and technical precision on this 
disc needs to be heard to be believed 
but, fair warning, the disc will severely 
criticise all but the best of high fidelity 
equipment. Even so it is well worth 
listening to.—(K.W.J.) 



D 


World-famous 
miniature 
Soldering Instruments 



NO SWITCH 
NECESSARY 
WITH ORYX — 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

A ustralian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St ., Sydney . 2 0233, Ext . 279. 

M488 
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229 Elizabeth Street, Melbourne 
96 Oxford Street, Sydney 
243 Rundle Street, Adelaide 
155 Wickham St., Fortitude Valley, 
Brisbane. 

Incorporating SURPLUS STORES 
512a Elizabeth Street, Melbourne. 
174 Commercial Road, Morwell. 



Incorporating SURPLUS STORES 


Morse Keys.5/, 20/ 

Pack and Post 3/6 

Headphones, DLR1 Low Impedance 25/ 
Pack and Post 3/6 
DLR5 Sound Powered 25/ 
Pack and Post 3/6 
High Impedance .. .. 32/6 
Pack and Post 3/6 


Solder, lb. Coils, 60/40 . 25/ 

Pack and Post 2/6 

Solder, lb. Coils, 40/60 . 25/ 

Pack and Post 2/6 

Solder, lb. Coils, 50/50 . 25/ 

Pack and Post 2/6 


12V 20AH. RADIO. LEAD ACID 

BATTERY. NEVER USED .. ..55/ 
Deliver to Rail 5/ 


12V 1A SELENIUM RECTIFIER 

19/6. Pack and Post 2/6 


TRANSISTOR AERIALS 

10 SECTION, all app. 2ft 6in long 14/9 
Pack and Post 1/ 

9 SECTION ”.13/4 

Pack and Post 1/ 

7 SECTION ”.10/11 

Pack and Post 1/ 

12 SECTION ”.16/11 

Pack and Post 1/ 


COPPER ENAMELLED WIRE 

20 Swg. lioz on Reel.5/ 

Pack and Post 2/6 


RECEIVERS — V.H.F. 

Type R4-ARR-2, 234 to 258 MC/S. 28-volt 
operation. (No dynamotor). Convertible 
to 50 and 144 MC/S. 

£7/10/. Pack and deliver to rail, 5/. 


CRYSTAL LAPEL MICROPHONES 

25/ Post and Pack 2/6 


AERIAL WIRE (EXTERNAL) 

50ft, 5/6; 100ft 8/3. 


BENDIX TYPE 
TA-2J-24 TRANSMITTER 

(No power supply), only two. 
Price £25. 


POWER SUPPLIES 

‘N” Type AR17 sets. (Receivers). 
6v. D.C. and 110, 220 and 240v. A.C. 

input.£5/10/ 

Pack, and Del. to Rail 5/. 


MUSICAL MOVEMENTS 

‘Harry Lime Theme,’’ “Silent Night,” 

‘Danube Waves.” Each.30/ 

Pack and Post 2/6 


AERIAL WIRE 

Bare Copper 

50ft—7/.029, 15/. 50ft—7/.036, 19/6. 
100ft—7/.029, 28/6. 100ft—7/.036, 37/6. 


ALARM BELLS. VERY LOUD. 

240V AC 50C. Bell dia. 5in.70/ 

Pack and Post 7/6 


CRYSTAL PICKUP ARM 

With Turnover Cartridge. 

L.P. and Standard.32/6 

Pack and Post 2/6 


RECEIVERS 

Can be used for U.S. satellite tracking. 
Type BC733-D 108. to 110.3 MC/S, 28- 
volt operation. (No dynamotor.) 

£7/10/. Del. to rail, 5/. 


PATCH PANELS 

Single Row—24 Jacks. £3. 
Double Row—48 Jacks. £5. 
Pack and Post, 5/. 


TRANSISTOR LOUDSPEAKERS 

2in 8 OHM. 2£in 8 OHM .. .. 25/ 
Pack and Post 2/6. 

"NATIONAL" SPEAKER GRILLES 

Grey and White Plastic. 8in square 10/ 
Pack and Post 2/6 


Miniature Plug and Jack. 

2mm., 3mm. 3/6 

Pack and Post 6d. 

Test Prods.6/6 

Pack and Post 1/ 

Antenna thangeover Knife Switch 12/6 
Pack and Post 1/ 

Alligator Clips, Red and Bla*ck. Pr. 5/ 

Pack and Post 6d 

Closed Circuit Jack Each. 5/ 

Pack and Post 6d 


PHOTO-ELECTRIC CELLS 

Type 929—30/. 

Cetron 1P30—30/. 
Mazda P.E.7B—30/. 

CMG 25—30/. 

Pack, and Post 1/2. 


TRANSFORMERS 

POWER 

230v. to 115v. Step-down. 

150 Watts. £3/15/ 

300 Watts. £7/10/ 

500 Watts.£10/19/6 

750 Watts.£12/10/ 

1000 Watts.£17/10/ 

2000 Watts.£25 

3000 Watts.£30 

Del. to Rail 5/. 

230v. to 15v. and 8v. 

2 a*mp. £2/17/6 

3 amp. £3/2/6 

4 amp. £3/12/ 

5 amp. £3/17/6 

6 amp. £4/2/ 

230v. to 32, 24, 18, 12 and 6 volts. 

2 amp. £2/19/6 

3 amp.. £2/19/6 

4 amp. £3/9/6 

6 amp. £4/7/6 

Pack, and Post.: Vic. 7/6, Tstate 10/. 
Variable 230v. input 0-260 output. 

1.5 amps. £12/10/ 

Del. to rail 5/. 

Primary volts 200, 230, 240; secondaries. 
1-290 volts each side of centre tap 
a*. 60 milliamps; l-63v. at 2 amps 

and l-5v. at 2 amps.£3/10/ 

Pack. Post. 5/. 


AUDIO 

Plus or minus ldb 50-10,000 cycles input 
600 ohms, output, 200,000 ohms. 

£3/15/ 

Pack, and Post. 5/. 

Plus or minus ldb to 10,000 cycles input 
12.50v. 50 ohms. 18/ yU level, output 
25,00b or 100,000 ohms. .. £3/15/ 
Del. to Rail 5/. 


OUTPUT TO LINE 

Output impedance 7,000 ohms Primary at 
50 milliamps; secondary 600 ohms 

line.£2/15/ 

Pack, and Post. 5/. 


SIGNAL GENERATORS 

“SANWA’* 

240v. A.C. operation. 150 kc/s to 

300 nic/s.£19/10/ 

Pack, and Post. 10/. 
“ADVANCE” 

Type E2. One only. Brand new. 
100 kc/s to 100 mc/s up to 200 mc/s 

on harmonics.£68 

Del. to Rail 5/. 

“LEADER” 

Type LSG 11 120 kc/s to 130 mc/s 
up to 390 mc/s on harmonics. 
£18/14/ Pack and Post 10/ inc. tax. 


BOAT WINCHES 

All Brass construction. 4£in drum. 

Wt. 101b. Each.£6/10/ 

Pa\;k. and Post. 10/. 


MAIL ORDERS, P.O. BOX 5234, 
G.P.O. MELBOURNE. Interstate 
Mail Orders:— Please add 
freight to nearest railway 
station or postage on all goods. 
NO C.O.D. Orders accepted. 


METERS 


Type No. 

Remarks 

Price 

Type No. 

Remarks 

Price 

Type No. 

Remarks 

Price 

H65 

0-1MA DC 

55/ 

MR3P 

0-30 amps DC 

65/ 

SQ-5-15 

0-150 volts AC 

55/ 

MR65 

0-1MA DC 

55/ 

MR2P 

0-30 amps DC 

42/6 

C065 

0-300 volts AC 

70/ 

MRA65 

0-1MA DC 

59/6 

MR2P 

0-50 amps DC 

55/ 

C065 

0-300V AC-DC 

70/ 

MR52 

0-1MA DC 

59/6 

MR65P 

0-3 volts DC 

59/6 

SH-1-3 

0-300 volts AC 

85/ 

MR38P 

0-1MA DC 

55/ 

MR38P 

0-10 volts DC 

45/ 

C065 

0-250V AC-DC 

70/ 

MR1P 

0-1MA DC 

32/6 

MR52P 

0-10 volts DC 

49/6 

VR-4P 

VU Meter 

105/ 

M065 

0-5MA DC 

47/6 

MR65 

0-15 volts DC 

55/ 

VR-3P 

VU Meter 

95/ 

M065 

0-10MA DC 

47/6 

M052 

0-20 volts DC 

39/6 

MR-2 

0-5 00M A DC 

75/ 

M065 

0-150MA DC 

42/6 

M065 

0-30 volts DC 

55/ 

MR65P 

0-200MA DC 

69/6 

M065 

0-250MA DC 

42/6 

M065 

0-50 volts DC 

55/ 

MR52P 

0-200 MA DC 

65/ 

M052 

0-5 amps DC 

55/ 

M052 

0-50 volts DC 

45/ 

MR38P 

0-200MA DC 

59/6 

MR3P 

0-5 amps DC 

65/ 

CQ65 

0-150 volts AC 

65/ 

Packing and Postage, 2/6. 
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BRENNELL STEREO TAPE RECORDER 

The tape recorder pictured is the Brenell STB1 four-speed, four-head 
stereo machine, a high-grade and flexible performer of near-professional 
standard. It was sent to our laboratory for review by the Australian 
agents for Brenell Engineering, R.C.A. of Australia Pty. Ltd. 


HTHE STBl recorder uses the high-per- 
-*• formance Mark 5 series 2 tape deck, 
which we reviewed in the June 1964 
columns. A matching control panel and 
amplifier system using printed wiring 
boards is fitted, and the whole “works” 
mounted in a sturdy metal frame which 
may be removed intact from the leatherette- 
covered wooden carrying case. It may thus 
be mounted in a different case or console 
for custom installations. 

A most useful feature from the servicing 
viewpoint is that the deck is hinge- 
mounted into the metal frame, and is 
fitted with “gramo-lid” sliding latches so 
that it may be swung up and latched out 
of the way. Thus one can work on the 
amplifier or deck mechanism with com¬ 
plete ease, simply by undoing two thumb¬ 
screws. 

The recorder is a three-head type, but 
the deck is fitted with a fourth head. This 
is an additional playback head which 
allows the selection of the correct play¬ 
back head for all types of pre-recorded 
mono or stereo tapes. Normally the machine 
is fitted with three harlf-track stereo heads 
and an additional quarter-track playback 
head, but it may be obtained with the 
alternative arrangement—three quarter-track 
heads, with the additional playback head 
a half-tack type. 

A switch fitted to the deck immediately 
to the front of the head covers allows 
the desired playback head to be selected. 

The controls for the two stereo chan¬ 
nels are ganged. This makes for easy 
operation, but the price paid is slightly 
reduced flexibility, one cannot adjust chan¬ 
nel balance during recording, unless an 
external stereo mixing unit is used. How¬ 
ever for most users this will probably be 
of academic interest only. 

INPUT, MIXING 

The recording amplifiers accept signals 
from microphones and high-level (“radio”) 
sources, and mixing facilities are provided. 

For monophonic recording, only one record¬ 
ing channel is used, the second channel 
becoming operative only during stereo 
recording. Input and output connectors are 
of the telephone jack t>j>e. 

Visual monitoring is provided by two 
illuminated edge-type meters, which may 
be switched to monitor either the recording 
signals or the playback signals. In addi¬ 
tion one of the meters may be used to 
indicate the supersonic recording bias level, 
which is adjustable from the front panel 
to allow optimum performance to be 
obtained for the particular tape and speed 
in use. 

Speed compensation for both recording 
and playback is set by a single control, 
although one must set this in addition to 
the actual speed adjustment on the deck. 
Separate track selection controls are pro¬ 
vided for the recording and playback 
amplifiers, both controls being marked 
“stereo-upper-lower.” 

Because of the separate controls one can 
record on one track while playing back 
on the other for track-upon-track record¬ 
ing. This is in addition to the usual three- 
head facility of being able to play back 
whilst recording, for monitoring the record¬ 
ing. The latter for both stereo and mono, 
in this case. 
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Recording interlock 
arrangements are 
straightforward and 
fairly foolproof. 

There is a combined 
on-off switch and 
function switch on 
the control panel, and 
the mechanism func¬ 
tion switch on the 
deck — the latter fit¬ 
ted with a mechani¬ 
cal stop, which must 
be released by press¬ 
ing a* button before it 
will move to “re¬ 
cord.’’ Both controls 
must be set to the re¬ 
cord position before 
the bias/erase oscil¬ 
lator is actuated. 

Recording levels 
may be adjusted be¬ 
fore the tape is set in 
motion, however, as 
one need only turn 
the amplifier function 
and meter controls to 
“record” in order to monitor the input 
signals. 

The STBl does not include full playback 
amplifiers, only preamps. These deliver 
equalised output signals of up to about 
1.5 volts at an impedance of approximately 
47K, suitable for feeding to almost any 
good stereo amplifier system. Both preamps 
deliver output signals irrespective of the 
position of the playback track selection 
switch — in the two mono positions, they 
both deliver the same signal. 

The preamp output stages are arranged 
so that they can be switched to either the 
playback signals or the recording signals. 
Thus “A-B” comparison between the origi¬ 
nal and recorded signals is possible at the 
flick of a switch. For field monitoring high 
impedance earphones may be connected to 
the preamp outputs. 

Overall frequency response of the recorder 
at 15ips is quoted as 40cps—15KC plus 
or minus 2dB; at 7.5 ips, 40cps—14KC plus 
or minus 3dB; at 3.75ips, 40cps—11KC plus 
or minus 3dB; and a*t 1.875ips, 40cps—6KC 
plus or minus 3dB. Playback signal-to-noise 
ratio is quoted as 50dB. Input sensitivity 
of the recording amplifier microphone inputs 
is lmV (1M input impedance), and of the 
radio inputs 150mV (250K. input impedance) 
for peak recording level. 

Tested in our laboratory the review 
sample gave a performance which matched 
the specifications quite closely. Bass response 
was a little down on the quoted figure, 
but not seriously so—a small amount of 
bass boost in the replay amplifier system 
would provide satisfactory correction. Treble 
response on some speeds was even better 
than the specification, once the optimum 
bias for the tape and speed used were 
found. 

About the only criticism which could be 
made is that when the bias control is set 
for optimum bias at the lower speeds, the 
erasure is not quite as efficient as one could 
wish. This is because the bias adjustment 
control determines the activity of 
the bias/erase oscillator, and thus a low 


Thus when we recorded a musical signal 
on our test-tape and played the recording 
back for subjective evaluation, there were 
faint but quite discernable traces of the 
previous test-tone recording evident during 
the quieter passages. 

While this will not worry professional 
users, who usually do their erasing on a 
bulk eraser anyway, it may cause incon¬ 
venience to domestic users. However, one 
can always run a tape through the machine 
at 15ips on “record” with the volume 
controls turned off, if it is desired 
to commence a future recording with a 
really quiet tape. 

Apart from this point, the subjective test¬ 
ing with musical signals was most satisfying 
The STBl gives high-fidelity recording and 
playback, particularly at the two higher 


bias corresponds to reduced erasing 
efficiency. 

speeds. It was very difficult to pick the 
original from the recording when we record¬ 
ed from selected discs of known high 
quality. Connected to a Playmaster stereo 
system and a pair of our “Bookshelf” 
speaker enclosures it gave excellent repro¬ 
duction. 

To sum up, the Brenell STBl is a well- 
made stereo machine, quite flexible in opera¬ 
tion, and equally suitable for portable or 
custom built-in operation. For a 
stereo recorder, it is relatively simple to 
use, with the performance and control 
facilities to enable the operator to make 
recordings of a very high standard. 

As might be expected with a machine 
of this standard, the price is somewhat 
out of the economy class—£269/13/4. Jf 
required, it can be supplied with a modified 
deck capable of accepting up to lOiin 
N.A.B. spools, at £315/. All inquiries 
should be directed to the Australian agents, 
at 221 Elizabeth St, Sydney. (J.R.) 


ALWAYS RELY ON R.D.S. 

H SPECIAL FOR FEBRUARY 

Signal Injectors IT1 
£2/1/ including tax. 

We can supply all Radio and 

S Electrical Components and a^e 
agents for the famous A.W.A. 
Radio Sets. Distributors of Test 
Equipment, Valve and Circuit Testers, Multi¬ 
meters. etc. A complete Mail Order Service 
for the Countryman. Call, write or phone to 

The independent Wholesaler 
RADIO DESPATCH SERVICE 

Radio and Electrical Distributors, 

Cnr. GEORGE and HARRIS STREETS, 
869 GEORGE ST.,. SYDNEY. 

Phone 211-0816. 211-0191. 

Open Saturday fwornlngv 
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Miniature Transistor Audio Amplifiers and Tuners 

SUPER VALUES for Experimenters and Hobbyists 


S TRANSISTORS 
PUSH-PULL 
OUTPUT 360 MW 


PK-544 
£5/17/6 

SIZE 3 15/16in. x 1 15/16in. x ll/16in. 

Throe stages of audio drive a push-pull 
output stage designed to deliver 360 MW 
to speakers with a voice-coil impedance of 
8-11 ohms. 


4 TRANSISTORS 
PUSH-PULL 
OUTPUT 
100 MW 


PK-543 Wfl 
£3/15/- 

SIZE 3in. x 1 9/16in. x U/6in. 

Tiny in siie It can be mounted inside other 
equipment where a sub-miniature amplifier 
is required. Two audio stages are followed 
by a push-pull output stage designed to 
deliver 100 MW into 8-11 ohms. 

ABOVE ARE COMPLETE EXCEPT FOR 
SPEAKER, VOLUME CONTROL AND 9 
VOLT BATTERY. 

3 TRANSISTOR 
SUBMINIATURE 
AM BROADCAST 
TUNER 

PK-633 
£6/15/-. 

A sensitive superhet circuit covers 540 KC 
to 1600 KC. Features 3 IF transformers 
and ferrite antenna. Add audio amplifier 
and have highly efficient receiver. 

ABOVE PRICES INCLUDE SALES TAX 


An Exclusive Lafayette Publication 

NEW! TRANSISTORISED 
MINIATURE AMPLIFIERS AND TUNER 
APPLICATIONS 


V vi Many Original 

**» ,w * 1 \\ Applications Not 

p: '■} Found Elsewhere. 

H €1/5/- 

1 post paid 
Jpl BK-24 

96 Pages . . . Over 61 Circuits ... 60 
Illustrations ... 6 Chapters — Audio, 
Amateur and Citizens Band, Controls, Test 
Instruments, Tuners, Hearing Aids, Inter¬ 
coms, etc. 

An interesting new book written by a Pro¬ 
fessional Engineer. Deals primarily with 
over 60 applications of the Lafayette tran¬ 
sistorised miniature amplifiers and tuners. 
Consists of 6 chapters. 

1 Audio Applications — Amplifiers, Pre¬ 
amplifiers, Modular Amplifiers, Stereo 
Amps., etc. 

2 Amateur Radio and Citizens Band — 
Selective Call Alarms, Speech Clipper, 
Speech Amplifier Modulator, etc. 

3 Control — AM RF Relay, Capacitance 
Relay, Sound Operated Ralav, etc. 

4 Test-Instruments — AF RF Signal Tracer, 
Per cent Modulation Meter, AF Watt¬ 
meter, Sound Level Meter, etc. 

5 Tuners — Low Power Radio Communica¬ 
tion System, Broadcast/Short-Wave Tuner, 
etc. 

6 Miscellaneous — Hearing Aids, Intercoms, 
Electronic Stethoscopes, Light Beam 
Transmitter and Receiver, Geiger Counter, 
Electronic Announcer, etc. 

An . excellent source of information for 
equipment builders, experimenters and 
workers in various areas of electronics. 
Post paid BK-24 £1/5/. 


T.AFAYETTE 


ELECTRONICS 

|||W|3S{|W Division of Electron Tube See the LAFAYETTE receivers and range 

rtreifmtfWW! Distributors Ptv. Ltd. 0 f y es f Equipment also at— 


Distributors Pty. Ltd. 

All Mail enquiries and Orders to: 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

15A WELLINGTON ST., 
WINDSOR, SI, VIC., 51-6362. 


E.T.D., 523 Old South Head Rd., Rose 
Bay, N.SW 

TISCO AGENCIES, Overcnd and Hampton 
Sts, Wooloongabba, Q'land. 

MACK'S ELECTRONICS, 199 Rundle St., 
Adelaide, S.A. 


Heating Systems Pty . Ltd., have pre¬ 
pared a panel for the "3in Calibra¬ 
ted Oscilloscope described in the 
June, July and August 1963 issues . 
Further details from the makers , 97 
Marriot Street , Redfern, N.S.W. 


LAFAYETTE HE-30 COMMUNICATIONS RECEIVER 
now available in SEMI-KIT FORM! 

£61'5'- 

Complete with tubes 
inc. Sales Tax 
KT-320. 


RF CHOKES 
FROM AEGIS 


3in CRO PANEL 


The famous HE-30 In money-saving semi-kit form. All major components are premounted 
and complete Instructions make assembly a pleasure. • Tunes 550 KC to 30 MC in Four 
Bands (includes Broadcast Band) • Built-in Q-multiplier for Crowded Phone Operation 
• Calibrated Electrical Band Spread on Amateur Bands • Stable Oscillator and BFO for 
Clear CW and SSB Reception • Built-in S-meter • Automatic Noise Limiter • 9 Tubes 
© 220-240VAS 50BC. 


The Aegis Manufacturing Company 
Pty. Ltd. has recently added to its 
range a divider network inductor 
for the Playmaster “Bookshelf” 
loudspeaker, plus a variety of multi¬ 
section RF chokes and TV peaking 
chokes. 

T HE divider net¬ 
work inductor 
type S.87, as pictured, 
has an inductance of 
lmH, is honeycomb 
wound and resonates 
with a 4mfd capacity 
to give a 2500cp: 
cross-over for 15- 
ohm loudspeakers. 

Refta,il price, includ¬ 
ing sales tax, is 
£. 1 / 8 / 6 . 

In the range of RF 
chokes, no less than 
an inductance of 2, 
this are a variety of 
windings and current rating 
in the range extend the 


F -Tt 

i listed as having 

.5mHy'but included in 
single and .multiple 
ting*; Of !»T chokes 


to 

13mH and a current carrying capacity to 
250mA. Prices for these chokes range from 
a« few shillings to over the £1 mark, de¬ 
pending on specifications. 

An interesting item is choke CL.l—a 10- 
amp bi-filar filament choke for use in trans¬ 
mitter grounded-grid amplifiers. 


The video peaking chokes are wound on 
miniature carbonyl iron cores with pigtails, 
following the conventional pattern for such 
components. The range follows the RMA 
preferred numbering system from VPC15, a 
15uH unit, to VPC560, with an inductance 
of 560uH. 

Since these items are used predominantly 
by equipment manufacturers and profes¬ 
sional servicemen, trade price only is quot¬ 
ed at 3/4 each plus tax. 

The range of chokes is manufactured by 
the Aegis Manufacturing Co. Pty. Ltd., 347 
Darebin Rd., Thombury, Vic. N.S.W. 
factory representative is Watkin Wynne 
Pty. Ltd., 21 Falcon St., Crows Nest. The 
chokes are available through most radio 
parts suppliers. 


Also available 
HE-30 Wired £73/5/- 
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NEW MULTIMETER FROM JACOBY MITCHELL 

The attractive Volt-Ohm-Milliameter illustrated is a recent release from 
Jacoby Mitchell Pty. Ltd., who are the local agents for its manufacturer, the 
Kyoritsu Electrical Instrument Works, Ltd., of Japan. The sensitivity is 
20,000 ohm/volt DC and 5,000 ohm/ volt AC. 

D esignated the Model K-140, 

the new instrument is housed 
in a grey crackle finish heavy metal 
case with a plastic front panel and 
meter housing having an inset etched 
metal panel around the controls and 
terminals. Internal construction fea¬ 
tures a printed circuit board wired to 
conventional wafer switches. The 
construction is robust and should 
present a minimum of servicing diffi¬ 
culties. 

The meter face measures 6 by 4£ 
inches and is calibrated for the fol¬ 
lowing ranges: DC voltage—0.25V. 

IV, 2.5V, 10V, 50V, 250V, 1000V, 

5000V; AC voltage—2.5V, 10V, 50V, 

250V, 1000V, 500V; DC current — 

50uA, 1mA, 10mA, 100mA, 500mA 
and 10 amperes; Resistance—2K, 

200K, 20 megohms. Decibel—from 
minus 20 to plus 50 on the four AC 
ranges of 2.5, 10, 50 and 250 volts. 

Standard level for these dB ranges is 
quoted as OdB equals 1 milliwatt in 
a 600 ohm load. Frequency response 
on the AC ranges of 2.5, 10 and 50 
volts is quoted as lOcps to 100KC, 
plus or minus 0.5dB. 

Front panel controls are a func¬ 
tion switch, range multiple switch 
and zero ohms control. The function it was always within 1 per cent of our 
switch includes an “off” position which dis- laboratory reference. 

connects the meter from all input terminals Because of its accuracy, large-scale, easy- 
and places a short across it. Separate input to-read meter movement and conveniently 
terminals are provided for the DC 10A, grouped controls, the instrument would ap- 
DC 5KV and AC 5KV ranges. pear to be a worthwhile addition to any 

The claimed accuracy of the instrument workshop or laboratory, 
is plus or minus 3 per cent over the scale Price of the Model K-140 is quoted as 
length. We did not have the time to check £21 and any further enquiries should be 
the instrument on its current ranges but directed to Jacoby Mitchell Pty. Limited 
on DC and AC volts and the ohms range of 469 Kent Street, Sydney. (K.W.J.) 




0RT0F0N PICKUP CONTROL SYSTEM | 

Pictured below is the Ortofon Hi-Jack, a device designed to avoid the 
hazards associated with manual handling of delicate pickups. 

The combination of circumstances can 
sometimes cause the stylus to skip inward 
before the full weight is apparent on the 
stylus. However, this calls for suitable 
remedial measures, rather than a criticism 
of the lowering device. 

The Hi-Jack is distributed in the first 
instance by Simon Gray Pty. Ltd. but is 
available through trade houses. Retail 
price is £5/8/. 


'T'HE Hi-Jack mounts on the motor board, 
-*• with a single small hole, in front and 
to one side of the pickup base. A lever on 
the side rises and lowers a central spindle, 
carrying a horizontal member, which passes 
beneath the pickup arm. 

Ample radial and horizontal adjustment 
is available, to accommodate any likely 
situation, while the lowering speed can also 
be varied. 

With the Hi-Jack in the raised position, 
the pickup can be slid freely above the 
record surface to the start of any desired 
track, then lowered with the side lever. 

The unit is well made and should be 
trouble free. It worked well on test, al¬ 
though we have observed a difficulty with 
any such lowering device, if associated with 
a pickup having a marked tendency to 
run-in and discs which are slightly warped. 


EPOXY CHART 

N OW available from all Emerson and 
Cuming, Inc. offices is a new fold- 
out quick-reference chart that lists the 
handling characteristics and cured proper¬ 
ties of Eccocoat surface coatings. The 
chart, designed for notebooks or wall 
mounting, groups together similar products ; 
so that two-part clear epoxy, two-part pig 
mented epoxy, one-part systems, polyure 
thanes and fire retardant coatings are 
quickly located. 

Included in the handling characteristics 
are the mix preparation, application 
method, the mix viscosity, the flash point 
and cure procedure. Cured properties 
are also shown. 

Australian agents for Emmerson and 
Gumming Inc. are Wm. J. McLellan and 
Co. Pty. Ltd., The Crescent, Kingsgrovc, 
N.S.W. 


THE SERIES “420” 


With facilities for mono-stereo 
recording and play back, and 
incorporating 4 separate amplifiers 
for maximum versatility. 

What the Series “420” will do: 

1 . Mono records and plays back with 
continuous monitoring on either 
channel. 

2. Stereo records and plays back with 
continuous monitoring on both 
channels. 

3. Plays back four-track pre-recorded 
material (Model 424 only). 

4. Plays back on one channel whilst 
recording on the other. 

5. Re-records from one track to the 
other. 

6 . Whilst re-recording, permits addi¬ 
tional material to be super-imposed. 

7. Permits instant comparison of 
recorded signal with input signal. 

8 . Permits the introduction of echo 
effects. 

Here, for the first time, is an instru¬ 
ment so versatile that it is difficult to 
conceive a need that cannot be instantly 
satisfied. Ferrograph Series 420 is the 
result of a close study of user require¬ 
ments based upon a comprehensive 
survey in which several thousand Ferro¬ 
graph users took part. The advanced 
standard of performance once again 
demonstrates Ferrograph’s mastery of 
the art of tape recording. Write for 
details of the two models 422U and 
424U. . . also the manual Series 5. 

422U — 424U . £247 3 6 

5AN . £220 13 6 

SOLE AUSTRALIAN AGENT: 

Tape Recorders 

PTY. LTD. 

60 Clarence Street, Sydney 
Telephone 29-1571 

g Please send me. free and post free, full h 
I details of Ferrograph Series 420 and 5. | 

| Name ..— | 

| Address .. | 

L_ __ J 
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Yamabishi 

volt sliders 


proved in the 
Australian market 
over several years 

ranges 1 to 100 amps 
single phase 

1 to 30 amps 
three phase 

standard (surface) and panel 
mounting types 

nominal 240 V (single phase 
input or per phase) 

nominal 0-260 V (single phase 
output or per phase) 


H. ROWE 

& Co. Pty. Ltd. 

HOBART SYDNEY ADELAIDE 
MELBOURNE BRISBANE PERTH 


Sperry 9 gf. 
Transformers 

Brand new; for radio use . Primary 0/ 
200/210/220/230/240/250 volts 
Secondary 6.3 v at 3 aipps and 6.3y 
pt 3 amps, 2v at 1 amp.(weight7 lbs] 


Transformers^® 

Brand new: These were made for the 
British Admiralty. Tropicalised for 
ndefinite storage. For radio use. 
Primary 10/0/200/220/240 volts. 
Secondary 300/0/300 volts at 150 
MA. 6.3v at 3 amps and 5v at 3 
amps . Govt cost £20 . (wt . 11 lbs.) 


[AIRCRAFT SWITCHES 7'6 

Very conservatively rated at 24v.35 
amps. Has silver contacts. Will 
handle up to 32v at 50 amps . New ! 

AIRCRAFT HEAVY DUTY 

STARTER SOLENOIDS 50' 

100, 200, 300 amps for 12 or 24/ ] 
932 v. D.C. New! Use for starting 
(all types of heavy D.C. electric mol 
ors, cars, trucks, etc. (wt.2 lbs), f 

Tiny English Super - 
sensitive Conceotahle 
Microphones ... 9 7 6 

Originally made for hearing aids 
Size r'xj". Extremely sensitive, 

10,000 ohm dynamic . Can also be 
used as miniature speaker. Use for 
tape recorders, guitars etc. At a 
fraction of their original cost . Brand] 
new. (weight 4 ozs) . 


Save up to 90% on Govt. Surplus & other bargains 


Aircraft Electric 
Motors 17/11 

3500 r.p.m. cont .duty for 24/32v 
D.C. (works perfectly on 12v) . Brand 
new. Ideal for car fans, small 
blower motors, model motors, etc 
Govt . cost £8 . (weight 1 lb) . 5" 3 
bladed plastic fan to suit .. .5/11 . 



Money-back guarantee on 
all goods returned unused. 
SATISFACTION 

GUARANTEED 


2T AMP 
HEAVY DUTY 
ENGLISH FULL WAVE 
SELENIUM RECTIFIERS 

14'6 


Fresh current 
production;use 
from 6v to 17 v 
Wt . 4 ozs 

R.A.F. MORSE KEYS 9'6 

New in carton with long lead/ £ lb 


Direct disposals 

Govt, equipment is of the finest 
quality money can buy 


Aircraft 


IB 1 n.n 1 . CAMERA 

67'6 


was 95' 
now only 

tremendous buy; originally 95/-. 
Type G. G. 5 by "Spectro", England, 
has built-in 24 v. motor. Speeds 1/ 
50, 1/100, 1/300 . Adjustable apert¬ 
ure fl.9 to f 16 . Adjustable speeds 
16 to 2 frames per sec . Unit is com¬ 
plete with magazine and is in wood 
ie .( 5 lbs ) 


DIRECT DISPOSALS 



Famous name 
200H MODEL 
MULTIMETERS 
£5/15/0 


(wt . 1 lbs) . 

20,000 ohms, tests all types of ele¬ 
ctrical apparatus , motors etc. 
RANGES: 

D.C. VOLTAGE: 5-25-50-250-500- 
2.5K (20,000 ohms per volt) . 

A.C. VOLTAGE: 10-50-100-500-1000 
volts (10,000 ohms per volt) . 

D,C. CURRENT: o-50 u .a ., 0-25 m. 
a . , 0-250 ma 

RESISTANCE 0-6K, 0-6Mg (330 ohms 
<S 30K at centre scale)CAPACITANCE 
10 uuf to .001 uf, .001 uf to .1 uf.- 
DECIBELS: -20 to +22 DB. 


Selsyn Meters £7 /10/- 
(Synchro Motors) 

Made for the R.A.F. at tremendous 
cost by "British Thompson Houston - " 
England . -For 240 volt AC 50 cycle 
use . Input 240 volt AC 50 cycle . 
Output 50 volt 50 cycle . To indica¬ 
tors and other mechanisms, 10ft . lb. 
torque . (Can be geared for additio¬ 
nal torque .) Unit is a master and 
thus can be used as a master or 
slave . wt . 17 lbs . 

Brand new in sealed cartons . 


3 ohm Aircraft 
Rheostat I4'6 

For 6 or 12 volt use . Originally meant 
for controlling windscreen wipers on 
aircraft. Will handle to 6 amps on 

12 volt. Incorporates on/off switch. 

Unit is sealed. Ideal for toy trains . 
(weight 1 lb.) 

AMEf 

VARIAB 

Fixed step 
switch - ci 
carbon Res 
apatlon . 11 

IICAN AIR FORCE 

LE RESISTORS 22'6 

, 15 position selector 
ontains 13 Deposited Boro 
istors . } watt power diss- 
.5K to 1.05 meg. Resist-- 
ar minus 2% . Brand new 
:artons . U.S. Govt, cost 
ht 1 lb) 

£22 . (weig 

POSTAGE ( heavier arti cles by rail) 

Lbs 

2 

3 

7 

11 

16 

22 

Old. 

2/6 

3/- 

5/- 

7/6 

10/ 

-12/6 

•Wt?- 

3/- 

4/- 

7/6 

10/- 

14/ 

-18/- 

Vic .Tas . 

W. A. 

4/- 

6/- 

10/h 

14/- 

20 

-26/J 


AIRCRAFT LINEAR ACTUATOR 95/- 

By "Pleesey" . Has 24/32v. D.C. 
electric motor. I2" pull or’push 250 
ft lbs torque . Overall length open 
14" . Used extensively for remote 
turning off irrigation taps. Govt .cos 
[£45 . (weight 3 lbs) . 


MAIL ORDER SPECIALISTS 

MAILORDER: P.o. Box 165. FORTITUDE VALLEY BRISBANE OUEENSLAND 
Please add sufficient freight— excess will be refunded. 
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AMATEUR BAND NEWS AND NOTES 


Special Study of VHF Propogation 

As an Australian contribution to the International Quiet Solar Year 
(LQ.S.Y.) 1964-1965, the Weapons Research Establishment, Department 
of Supply, has commenced a study of transequatorial propagation (T.E.P.) 
in collaboration with the Radio Resreach Laboratories (R.R.L.) of the 
Japanese Ministry of Posts and Telecommunications, the United States 
Army Signal Corps on Okinawa, and the Townsville University College 
(T.U.C.) in North Queensland. 

Sly Pierce HecsSy, VK2JBJPQ* 

schedule letter the times during which you 
will monitor the frequency(s). 

Table 1 
Schedule 

Observe on “World Days” from 
2000 to 2400 hours J.S.T. 

Observe on “World Days” from 
2400 to 0300 hours J.S.T. 

Observe on Sundays from 1000 
to 1200 hours J.S.T. 

Observe on Sundays from 1200 to 
1600 hours J.S.T. 

E Observe on Saturdays from 2000 
to 2400 hours J.S.T. 

F Observe irregularly but keep a log 
of times. 

G Use a pen recorder during observing 
periods. 

The term “World Days” is applied to 
the days when scientists and engineers in 
the fields of ionspheric physics, radio, geo¬ 
magnetism, metrology, aurora, cosnlic rays, 
airglow, aeronomy, and solar activity make 
specially concentrated efforts to obtain data. 

World Days occur on three consecutive 
days each month, always a Tuesday, Wed¬ 
nesday, Thursday near the middle of the 
month. The “World Days” for 1965 are 
shown in table 2. 

Japanese Standard Time (J.S.T.) is one 
hour behind Australian Eastern Standard 
Time (E.S.T.). 


Table 2. 


Dates of regular 

“World Days” 

during 1965. 

Jan. 

12, 13, 

14. 

July 

20 , 21, 22. 

Feb. 

16, 17, 

18. 

Aug. 

17, 18, 19. 

March 

16, 17, 

18. 

Sept. 

14, 15, 16. 

April 

20 , 21, 

22 . 

Oct. 

19, 20, 21. 

May 

18, 19, 

20 . 

Nov. 

16, 17, 18. 

June 

15, 16, 

17. 

Dec. 

14, 15, 16. 


Letter 

A 

B 


D 


At the end of December Mr McCue bad 
received details of close to 50 Japanese 
Amateurs who observe the transmissions 
from Darwin, adding considerably to the 
knowledge to be gained from the Japan- 
Australia experiments. At the same date only 
three Australian Amateurs had volunteered 
to co-operate. 

Reports from amateurs will present scien¬ 
tists with data covering a geological spread 
not otherwise obtainable. This applies par¬ 
ticularly to Australia where an east-west 
coverage of 2,000 miles is possible through 
activities of keen VHF operators in all 
States. 

Any data provided by amateurs will be 
interpreted in the pool of observations 
from all sources to provide a tangible re¬ 
port on the experiments. 

The 50.5MC frequency should be of par¬ 
ticular interest to VHF operators while the 
29.0MC Signal will provide interest for 
the 10 metre HF enthusiasts. In addition 
the experiments could provide a project for 
Short-Wave listeners and Youth Radio 
Clubs. 

Remember participation in this type of 
activity adds to the worth of the amateur 
service to the community. 

YL NEWS 

The small but keen band of YL operators 
in Sydney consisting of Muriel VK2AIA, 
Hebe VK2AOK, Merle VK2MR and Mona 
VK2AXS are active working DX mostly on 
Single Side Band. All have been nominated 
members of the American formed associa¬ 
tion — YL International Sidebanders In¬ 
corporated. Already certificates have been 
gained for various activities organised by 
the association for operators of DX stations. 




WIRELESS INSTITUTE ACTIVITIES 


CINCE 1947 there have been many reports 
^ of unusual VHF propagation over 
very long distances more or less transverse 
to the equator, sometimes exceeding 9000- 
KM. 

During sunspot maximum the frequencies 
involved have been as high as 90MC and 
usually in excess of any frequency which 
would be expected to propagate over such 
distances. 

As part of this experimental work at the 
present time, three 1KW transmitters using 
Yagi antenna’s are located at Darwin and 
transmit on frequencies of 32.85MC, 49.00- 
MC and 72.71MC. The transmissions are 
CW with the call sign VL5SA repeated 
every ten minutes. 

These transmissions are received by the 
Radio Research Laboratories engineers at 
Yamagawa in southern Kyushu, Japan. 

The Co-ordinator of the research at Salis¬ 
bury, Mr C. G. McCue has advised that 
his experimental plans are being consider¬ 
ably enlarged and this development will be 
completed by about the middle of 1965. 

During a visit to Japan in the middle of 
1964, in connection with these experiments, 
Mr McCue met members of the Japanese 
Amateur Radio League who informed him 
that many Japanese Amateurs have agreed 
to observe the Darwin transmissions on a 
regular basis and their reports will be for¬ 
warded to the scientists at the Radio Re¬ 
search Laboratories. 

During the I.Q.S.Y., the Japanese Ama¬ 
teur Radio League is continuously operating 
three 50 watt transmitters from Tokyo on 
29.0MC (A2 emission), 50.5MC (A1 emis¬ 
sion) and 145.35MC (F2 emission). The 
antenna’s are horizontally polarised Yagis 
rotating once each minute. The station call 
sign is JA11GY. 

It would be of great value to the research 
being carried out if some Australian ama¬ 
teurs would monitor the two lower Japanese 
frequencies according to one or more of 
the schedules listed in table 1. Short-wave 
listeners could also uarticinate. 

Any amateur willing to do so should con¬ 
tact Mr C. G. McCue by writing to — 
Box 1424H, G.P.O. Adelaide, South Aus¬ 
tralia. 

The type of information required in the 
reports would be:— 

(a) Times when an attempt was made to 
hear the Japanese signals. 

(b) Times when the signal was heard and 
an R-S-T report. 

(c) The signal frequency being monitored. 

It must be emphasised that reports of 

signals not heard when the frequency was 
monitored are as useful as reports of signals 
heard. 

When writing, indicate by use of the 



♦New* and note* of Divisional and 
Club activities, submitted for in¬ 
clusion in these columns, should be 
forwarded direct to Pierce Healy, 69 
Taylor St., Bankstown, N.S.W. 
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N&W. DIVISION 

The final meeting for 1964 took the form 
of a social evening held on December 18. 
Members attending together with their wives 
and friends viewed some very interesting 
films devoted to motor racing. Among the 
films shown was one on the preparations at 
Lake Eyre by Donald Campbell and the 
“Bluebird” team prior to establishing the 
new world land speed record. 

The business of the meeting was kept to a 
minimum. Matters dealt with included pre¬ 
sentation of the award for the “Best Lec¬ 
ture of the Year” to Joe Reed VK2JR for 
his lecture on “Baiun Transformers.” The 
presentation was made by the Divisions’ 
education officer Harold Burtoft VK2AHH 
who also congratulated Joe on his lecture 
entitled “Olden Days.” 

The Federal Councillor Pierce Healy VK- 
2APQ tabled the minutes of the 1964 Feder¬ 
al Convention for discussion at subsequent 
meetings. 

The February monthly meeting will be 
held on Friday 26th at 8 p.m. at the 
Wireless Institute Centre, 14 Archeson Street 
Crows Nest. Visitors are welcome. 

HUNTER BRANCH 

The Annual meeting of the Hunter Branch 
will be held on the 5th March in the 
Newcastle Technical College. All members 
are invited to attend. 

A broadcast of Dividional and Hunter 
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Branch news is made each Monday night 
from the Hunter Branch station VK2AWX 
at 7 p.m. on 1815KC and 3593KC. Reports 
from listeners are welcomed and will be 
acknowledged by the station’s QSL card. 

CENTRAL COAST SECTION 
The Annual Field Day of the Central 
Coast Section will be held at the Gosford 
Racecourse on Sunday, February 15. 

At the time of compiling these notes the 
program had not been finalised: however 
it is anticipated that it will take the usual 
form and there is certain to be contests 
to suit all who attend, together with a 
launch trip on the scenic Brisbane Waters. 

Full details will be broadcast over Divi¬ 
sional news broadcasts from VK2WI at 
11 a.m. Sunday morning, and VK2AWX 
at 7 p.m. Monday evening. 

CANBERRA RADIO SOCIETY 

The new committee of the Canberra 
Radio Society elected at the Annual Meeting 
included the following officer bearers:— 
President Kem Mattei VK1KM 

Vice-President John Weatherly VK1QL 
Secretary John Brzostowski VK1GB 
Treasurer John Roberts VK1ZAR 
Decisions made by the committee have 
been firstly for members to compete in the 
John Moyle Memorial National Field Day. 
Secondly to hold the second Canberra Radio 
Society Convention over the coming Easter 
Weekend. 
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BRITAIN’S TOP QUALITY RECORDERS 

...now 
available 
in 

Australia 

This is good news for all tape recording 
connoisseurs. At last you can have the BRENELL you've 
only read about—the recorder that gives optimum 
fidelity—is perfect for all uses, including monitoring, echo 
recordings, stereophonic sound, and sound on sound. 






BASIC SPECIFICATIONS 
FOR ALL MODELS: 

4 record/playback speeds— W, 33, 73, 
15 i.p.s. & 3 independent motors (cap¬ 
stan drive-hysteresis synchronous) $ 
reels up to 83 in. (3,600 ft. of D.P. 
tape plays for over 12 hours at H 
i.p.s.) $ interlocked controls 3 pause 
control 3 digital rev. counter 3 super¬ 
impose switch 3 fast rewind in either 
direction (1,200 ft. in 45 secs.) instant 
stop without tape spillage 3 excep¬ 
tionally low wow and flutter content 
—below 0.05% at 15 i.p.s., 0.10% at 
73 i.p.s., 0.15% at 33 i.p.s. and 0.25% 
at li i.p.s. 

BRENELL MARK 5 TYPE M 

A development of Mark 5 Series 2, 
giving mixing, superimposing, monitor¬ 
ing facilities. Two amplifiers for record¬ 
ing and playback — accurate level 
meter ensures unvarying quality 
recordings. 

BRENELL STB1/5/2 

Incorporates twin recording amplifiers, 
twin replay preamplifiers, half track 
mono/stereo recording facilities, plus 
half-track and quarter-track stereo 
facilities. Designed for use with all 
makes of high quality amplifying 
equipment. Ideal for incorporation in 
Hi-Fi installations. 

MONO/STEREO RECORDERS FROM £174/13/6 
MONO/STEREO DECKS AVAILABLE FROM £51/19/7 


For enthusiasts, BRENELL decks 
are available as separate units 
with variety of heads for mono 
and stereo. Each deck accom¬ 
modates up to four heads. 


RCA OF AUSTRALIA PTY. LTD. 

An Associate Company of Radio Corp. of America 

Sole SYDNEY: 221 Elizabeth Street. 61-8541. 

Distributors: MELBOURNE: 2 Stephenson Street, Richmond. 42-4586 

BRISBANE: 173 Ann Street. 2-7884 
PERTH: 280 Stirling Street. 28-1459 
ADELAIDE: Newton McLaren Ltd. Leigh Street. 51-0111 


Mo/7 the coupon below to your nearest RCA dealer for brochures giving 


details of all models. 


Name 

Address 


Please send me a detailed brochure on 

□ Model STB1 

. □ Mark 5 Type "M" 

□ Mark 5 Series 2 

□ Decks 

Tick as required. 


RC.i3l.l02g 


Bookings for accomodation can be made 
by sending a deposit of £2 addressed to 
The Canberra Radio Society, P.O. Box 
59, Kingston, A.C.T., indicating the price 
range desired. In addition to the tourist 
attractions at Canberra a full program of 
Field Day events is planned. Watch these 
notes for further details. 

NORTHERN RIVERS RADIO CLUB 

Officers for the ensuing year of the 
Northern Rivers Radio Club are:— 

President Fred Carruthers VK2PF 
Secretary George Budden VK2AEQ 
Treasurer John Moen VK2KA 

A cordial invitation is extended to all 
amateurs in the area to participate in the 
Clubs activities. Also to Mobileers touring 
through the North Coast of New South 
Wales. 

QUEENSLAND 

The 1965 State Convention of the Queens¬ 
land Division will be held at Alexandra 
Headland from April 2 to 4. Interstate 
visitors to the Sunshine State during this 
weekend will be cordially welcomed. 

Applications for enrolment in the 
A.O.C.P. Classes for 1965 should be address¬ 
ed to the Class Manager, Box 63 8J, 
G.P.O., Brisbane. This year Morse code 
practice and instruction will be included in 
the course. 

Nominations from financial members for 
the 1965-66 Divisional Council should be 
in the hands of the secretary by February 
4. 

A letter of thanks to the Queensland ama¬ 
teurs, who took part in the Jamboree on 
the Air, from the Chief Commissioner for 
Queensland Boy Scouts Association gave 
some interesting statistics of the activity in 
that State. Thanks were extended to 64 
amateur operators who made their stations 
available and allowed 1332 Scouts 
and Guides to take part. Many interesting 
contacts were made with Scouting groups in 
other parts of the world. 

SOUTH AUSTRALIA 

At a simulated emergency held at Mt. 
Barker by the Emergency Fire Services of 
the Mt. Barker District, together with the 
St. John Ambulance, The W.I.C.E.N. Group 
of the South Australian Division were in¬ 
vited to provide additional communication 
facilities. 

Base station and mobile units operating 
on 53.1MC and 3.5MC frequencies were 
used. During the exercise twenty-eight mes¬ 
sages were handled through the W.I.C.E.N. 
net. 

The assembly point was the Mt. Barker 
Showground where the pavilion was used 
as the base hospital. Numerous types of 
firefighting equipment were assembled, to¬ 
gether with several ambulances. Approxi¬ 
mately two hundred personnel took part in 
the exercise. Among them were VK5PE; 
VK5JG; VK5RR; VK5ZCQ; VK5KF; 
VK5JC; VK5CL; VK5KC; VK5ZIM and 
VK5CA, all operators in the W.I.C.E.N. 
Group. 

This was the first time that the Divisions’ 
W.I.C.E.N. organisation had been invited to 
participate in a large scale exercise and 
from reports, acquitted themselves well. 

John Haseldine, VK5JC W.I.C.E.N. Co- 
Ordinator, will be pleased to hear from 
any member or interested persons who wish 
to join the group. Details can be obtained 
from W.I.C.E.N. Co-Ordinator, South Aus¬ 
tralian Division, Box 1234K, G.P.O., Ade¬ 
laide. 

WEST AUSTRALIA 

The West Australian VHF Group will be 
operating a station in the John Moyle 
Memorial National Field Day, and in addi¬ 
tion to contacts on the high frequency bands 
will be concentrating on possible VHF DX 
contacts. 

Many excellent openings have been re¬ 
corded with Eastern States on 52MC during 
the Ross Hull Contest while, just prior 
to the contest, VK6ZCN of Bunbury, work¬ 
ed 14 VK5’s a VK2 and a VK4 on the 
afternoon of November 28. 

The American satellite S66 from which 
propagation experiments are being carried 
out is being used for a useful purpose by 
some VK6 VHF operators. The continuous 


no 
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carrier on 40.001MC from the satellite is 
being used as a means of gaining practice 
in preparation for the tracking of Oscar 
III. The orbital period of the satellite is 
104.5 minutes and passes within the range 
of Perth six times each twenty-four hours. 
VK6AQ and VK6ZAA appear to be the 
originators of this scheme. 


TRANS TASMAN VHF OPENING 

A 144MC band opening between Sydney 
and New Zealand took place on Dec. 30, 
1964. This was the first reported opening for 
just on twelve months. 

Signals were first heard at 10.30 a.m. 
and the band remained open until 11.50 
a.m. During this period several Sydney sta¬ 
tions heard the New Zealand stations at 
very good signal strength. 

Contacts were made by Reg Miles 
VK2ZMR and Bob Lear VK2ASZ. VK2- 
ZMR with a power input of 120 watts with 
narrow - band phase modulation to a 
ten-over-ten element yagi antenna worked 
ZL1AZR in Auckland who reported signals 
at readability 5 strength 7. ZL1AZR was 
R5-S9 in Sydney. Contact was made at 
11.23 EAST. 

At 11.27 EAST, VK2ZMR worked 
ZL3AQ in Christchurch, New Zealand, 
signal reports were R5-S9 each way. ZL3AQ 
was running a power input of 90 watts 
and on transferring to a 6-watt mobile trans¬ 
mitter signals dropped only one ‘S’ point. 
The contact lasted fifteen minutes. 

VK2ZRM also reported hearing ZL1AAU 
and ZL1QA during the opening. VK2ASZ 
also worked ZL3AQ. Each reported signals 
at R5S9. 

At 7 p.m. the same day VK2ZMR heard 
ZL3AR calling him but was unable to 
make a reliable contact. 

The same evening at 8.30 p.m. VK2ZMR 
and VK2ZDW reported hearing VK4ZWG. 
It has also been reported that VK2ABZ 
using MCW was heard in Brisbane about 
the same time. As far as it could be ascer¬ 
tained, this is the first time that 144MC 
signals have been heard between Sydney 
and Brisbane. 

It was also reported that the six-metre 
band was open all day from Sydney to 
New Zealand, all States in the Common¬ 
wealth and New Guinea. 

UHF ACTIVITIES 

Experiments on the 1296MC band are 
being made by a number of UHF operators 
around Sydney. 

From Bill Cox, VK2ZAC, came details 
of contacts made from his location at 
Narwee. 

On December 4, 1964, a two-way contact 
was made with VK2ZBJ at Camden on 
the first attempt with signals of Read¬ 
ability 5, Strength 4, each way. On later 
contacts signals have been R5-S6. The path 
is 23 miles; an examination of a survey 
map shows an obstruction of from 100-150 
feet above the line of sight between the 
two stations. 

Effects noted over the path was a fading 
phenomena of about one “S” point. The 
antenna system used by VK2ZAC was 16 
driveh elements in front of a chicken-wire 
screen reflector, elevated about 32 feet 
above ground. The antenna used by 
VK2ZBJ is a 28-inch dish with a two- 
element yagi beam at the focal point, about 
35 feet high. The receiver is a nu-vista 
pre-amplifier at 1296MC ahead of a crystal 
mixer and a crystal-controlled local oscil¬ 
lator system. 

The transmitters used are 144MC trans¬ 
mitters driving a 2C39 as a tripler which 
drives another 2C39 to 1296MC, with an 
input of 12 watts. 

The second path over which two-way 
contact has been established is to VK2ZPT 
at West Pennant Hills, a distance of about 
15 miles. The first two-way contact was 
made on December 30, the reports being 
R5-S8 both ways. This was achieved using 
a ten-turn helical antenna which has 
proved to be better than the phased arrays. 

Over this path a phenomena is being 
observed that, at night time, with calm con¬ 
ditions and no cloud, signals are rock 
steady. But on the 31st, with an easterly 
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From time fo time throughout the world, Contests of various types are 
held to commemorate a particular event or os a mark of respect for the 
work some person performed during their life. Australian amateurs 
recall the work done on their behalf by one of their members in a contest 
which now bears his name. 


Date: Saturday. February 6, 1965, to Sunday, 

February 7. 1965. 

Duration: From 1600 hours EAST, February 6. 
to 1600 hours EAST, February 7. 

Objects: The operators of Portable and Mobile 
Stations within ail VK Call Areas will 
endeavour to contact other Portable/Mobile 
and Fixed Stations in Australian and Overseas 
Call Areas. 

RULES 

1. There shall be five sections in the contest:— 
(a) Portable/Mobile Transmitting Phone. 

(o) Portable/Mobile Transmitting CW. 

(c) Portable/Mobile Transmitting, Multiple 
Operators, Open only. 

(d) Fixed Transmitting Stations working 
Portable/Mobile Stations. Open only. 

(e) Reception of Portable/Mobile Stations. 

2. All Australian Amateurs may take part. 
Mobile or Portable Stations shall be limited 
to an input of 25 watts to the final stage 
of the transmitter. This power shall be 
derived from a self-contained and fully port¬ 
able source. A Portable/Mobile Station shall 
not be located within one mile radius from 
the home(s) of the operator(s). nor be in 
any occupied dwelling or building. 

Portable/Mobile Stations may be moved 
from place to place during the contest. 

No apparatus shall be set up on the site 
earlier than 24 hours prior to the commence¬ 
ment of the contest. 

All Amateur bands may be used, but 
no cross-band operating is permitted. 

3. Amateurs may enter for either (a) or (b) 
or both in the Portable/Mobile sections. 

4. One contact per station for phone and one 
for CW per band is permitted. 

5. Entrants must operate within the terms of 
their licences and in particular observe the 
regulations with regard to portable opera¬ 
tion. 

6. Serial Numbers consisting of RS or RST 
report plus three figures commencing with 
Oul and increasing by one for each successive 
contact shall be exchanged. 

6a. Entrants in Section (c) for Multiple 

Operator Stations can set up separate trans¬ 
mitters to work on different bands at the 
same time. All such units of a Multiple 
Operator Station must be located within an 
area that can be encompassed by a circle 
not greater than half a mile diameter. 

For each transmitter of a Multiple Operator 
Station a separate log shall be kept with 
serial numbers starting from 001 and 
increasing by one for each successive contact. 

All logs of a Multiple Operator Station 
shall be submitted by the Operator under 
whose Call Sign the transmitters are working. 
No two transmitters of a Multiple Operator 
Station are permitted to operate on the same 
band at any one time. 

7. Scoring: 

(a) Portable/Mobile Stations: 

For contacts with Portable/Mobile Stations 
outside entrant's Call Area 15 pts. 
For contacts with Portable/Mobile Stations 

within entrant's Call Area.10 pts. 

For contacts with Fixed Stations outside 

the entrant’s Call Area . 5 pts. 

For contacts with Fixed Stations within 
entrant’s Call Area . 2 pts. 


(b) Fixed Stations: 

For contacts with Portable/Mobile Stations 
outside entrant's Call Area . . 15 pts. 

For contacts with Portable/Mobile Stations 
within entrant's Call Area.10 pts. 

8. The following shall constitute Calf Areas: 
VK1. VK2, VK3, VK4, VK5. VK6. VK7, 
VK8. VK9, and VKO. 

9. All logs shall be set out under the following 

headings: Date/Time (EAST) Band-Emmis- 

sion. Call Sign. RST/number sent RST/number 
received. Points Claimed. Contacts must be 
l.sted in numerical order. 

In addition, there shall be a front sheet 
showing the following information: — 

Name . 

Address . 

Call Sign . Section . 

Call Sign of other operator(s) (if any) . 

Location of Portable/Mobile Station ... . 

From .hours to.hours. 

From .hours to.hours. 

A brief description of equipment used, bands 
used and points claimed, followed by the 

declaration:— 

“I hereby certify that I have operated 
in accordance with the rules and spirit of 
the contest.” 

Signed . Date . 

10. The right is reserved to disqualify any 

entrant who, during the contest has not 
observed the Regulations and Rules of this 
Contest or who has consistently departed 

from the accepted code of operating ethics. 

11. The decision of the Federal Contest Com¬ 
mittee of the Wireless Institute of Australia 
is final and no disputes will be entered into. 

12. Certificates will be awarded to the highest 
scorer in each Call Area. Additional certi¬ 
ficates may be issued at the discretion of 
the Federal Contest Committee. 

13. Return of Logs:— 

All entries must be postmarked not later 
than March 7, 1965, and be clearly marked 
“John Moyle Memorial National Field Day 
Contest, 1965," and addressed to:— 

Federal Contest Committee. W.I.A.. 

Box 638J, G.P.O., 

Brisbane, Queensland. 

RECEIVING SECTION 

14. This section is open to all Short Wave 
Listeners in VK Call Areas. The Rules shall 
be the same as for the Transmitting Stations. 
Logs shall take the same form as for Trans¬ 
mitting Stations, but will omit the serial 
number received. 

Logs must show the Call Sign of the 
Station heard, the serial number sent by It. 
and the Call Sign of the Station being 
worked. 

Only one lot of points can be claimed 
for any one contact between two stations, 
for example: — VK2AA/P calling VK3XX/P 
and exchanging numbers. Points can be 
claimed only for VK2AA/P working VK3XX/P. 
No points can be claimed for VK3XX/P 
working VK2AA/P during this particular 
contact. 

Scoring will be on the same basis as 
for Transmitting Stations. It will not be 
sufficient to log a station calling "CO.” A 
station may be logged once only for Phone 
and once for CW in each band. 

Awards:—Certificates will be awarded for 
the highest scorer in each Call Area. 


wind with high humidity in daylight, and 
with very low cloud, there was very heavy 
fading, taking signals rapidly from strength 
eight down into the noise level. Tests are 
being made to try to ascertain the cause 
but so far have been inconclusive. 

Experiments with antenna systems to 
date indicate that, taking into consideration 
such factors as gain for minimum size, 
ease of construction and feed impedances, 
the helix type is the best choice. 

Other stations working on the 1296MC 
band are — VK2ZCF; VK.2AXJ; VK2ZFC; 
VK2ZDE and VK2ZAK. 

420-450MC BAND 

Advise has been circulated by the Post¬ 
master-General’s Department to all Aus¬ 
tralian amateurs that the use of frequencies 
between 420-432MC and 436-450MC by 
amateur stations located within 150 miles 
radial distance of the General Post-Offices 
at Sydney, Melbourne and Launceston is 
not permitted. The whole question is to be 
the subject of a special review, and further 
instructions will be forwarded prior to 
July 1, 1965. 

OSCAR III PROJECT 

The latest information on the Oscar III 
project is that the launching will not take 
place until March, at the end of the nor¬ 
thern winter. However, the translator has 
been completed and mounted atop a pole. 
Tests carried out by stations associated with 
the project have proved satisfactory. 


“Z 36 A” ZONE 36 AWARD 

A new award proposed by CR6AI will be 
issued by “LIGA DOS RADIO AMA- 
DORES DE ANGOLA” known as the ‘‘Z 
36 A” to any licenced radio amateur 
throughout the world who can produce 
proof of having established two-way con¬ 
tacts with not less than 10 different call 
areas in Zone 36, plus at least five CR6 
stations in five different districts. 

There are 14 call areas in Zone 36. 

CR5 — S. Thome and Principe Islands. 

CR6 — Angola. 

EA0 — Rio Muni and Fernando Po 
Islands. 

TJ8 — Cameroons. 

TL8 — Ubangi-Shari. 

TN8 — Congo/Brazza. 

TR8 — Gabon. 

TT8 — Tehad. 

VQ2 — Northern Rhodesia. 

ZD7 — St. Helena Island. 

ZD8 — Ascension Island. 

9Q5 — Congo/Leo. 

9U5 — Ruanda. 

9X5 — Urundi. 

All contacts must be made after May 28, 
1964 and a minimum report of R3 T8 shall 
be recorded on confirmations. 

The award is issued for each band, for 
either phone SSB or CW contacts. 

To obtain the award, send full Log data 
and QSL cards together with 10 Inter¬ 
national reply coupons to cover cost to: 
Delegation of LARA — Box 1053 —Nova 
Lisboa-Angola. 
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™ RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 

Phone 86-6465 ESTABLISHED 1947 
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MULTIMETER MODEL 200H 

20,000 ohms per v. d.c. 10.000 ohms per v. a.c. 

Specifications: 
DC volts: 0-5, 
25. 50t 250. 

500. 2,500. 
AC volts: 0-10. 
50. 100. 500, 
1 . 000 . 

DC current: 
0-50 uA.; 25. 
250 mA. 
Resistance: 0-60 
K ohms: 0-6 
meg. 

Capacity: 0.01- 
0.3 uF. (at 
AC 5v); 

0.0001 - 0.01 
uF. (at AC 
250v. 

Decibel: Minus 
20 db. plus 
22 db. 

Output range: 0-10, 50, 100, 500, 1,000. 

Battery used: UM3 1.5s, 1-piece. Dimensions: 

3«4 x 4'/2 x 1 Vein. 

Complete' with internal battery, testing-leads 
and prods. 

Price £5/12/6 inc. tax 

MODEL SE-550 
HIGH SENSITIVITY 
MULTITESTER 

100,000 ohms per volt D.C. 12,500 ohms per 
volt A.C. 

RANGES: 

D.C. Voltages: 0—0.5—2.5—10—50—250—500— 
1,000 volts. 

A.C. Voltages: 0—2.5—10—50—250—1000 volts. 
D.C. Current: 0—lOuA—2.5mA—250mA and 10 
Amp. 

RESISTANCE: 1000R, 100R, 10R, 1R; (centre) 
160K. 16K. 1.6K, 160 ohms (Max.) 20M, 2M 
200K 20K ohms. 

DECIBELS: —20 db to +62db (Odb equals 
0.775 volt). DIMENSIONS: 6in x 4in x 2Viin. 

PRICE: £13/17/6 (inc. tax). 


FERROCART 
POCKET MULTIMETER 

Model PT34 

*' * 300 uA movement. 

LTT !!! AC and DC voltages: 

* x 0-10, 0-50, 0-250. 

0-500. 0-1,000c. 

•** Current ranges (mA.) 

0-1. 0-100. 0-500 mA. 
Ohms range: 0-100,- 
000 ohms. 



*,/ 


Size: 3 3 4 x 2Vi x VA inches. r*i /£ 
Complete with leads. D//0 


SPEAKER TRANSFORMERS 

E Type, 5,000 ohms—3-5 ohms. 

E Type, 7,000 ohms—3.5 ohms. 

5,000 ohms—15 ohms. « q / *• • -y* w 

7,000 ohms—15 ohms. I O/ O IRC, I OX 


RECORDING TAPE 

WELL KNOWN MAKES BRAND NEW IN 
CARTONS 

7/6 
10 / 
12/6 
16/ 
17/6 
19/6 
35/ 
52/6 
32/6 
35/ 
32/6 
27/6 
35/ 
42/6 
52/6 
75/ 
92/6 


150ft. on 3in Reel (Acetate) .. .. 

225ft. on 3in Reel (Mylar Base) . . 

300ft. on 3in Reel (Tensilised Mylar) 

500ft. on 3in Reel (Tensilised Mylar) 

600ft. on 3l4in Reel (Tensilised Mylar) 
900ft. on 5in Reel (Acetate Base) . . 

1200ft. on 5in Reel (Tensilised Mylar) 

1800ft. on 5in Reel (Tensilised Mylar) 

1200ft. on 5 3 Ain Reel (Acetate Base) 
1200ft. on 5 3 A in Reel (Mylar Base) .. 
1200ft. on 7in Reel (Acetate Base) .. 

1200ft. on 7in Reel (Mylar Base). Special 
1800ft. on 7in Reel (Acetate Base). Special 
1800ft. on 7in Reel (Mylar Base) .. 

2400ft. on 7in Reel (Mylar Base) . . 

3000ft. on 7in Reel (Tensilised Mylar) .. 

3600ft. on 7in Reel (Tensilised Mylar) .. 

ALSO EMPTY TAPE SPOOLS 

3 inch . 

314 inch . 

4 inch . 

5 inch . 

5 3 A inch. 

7 inch . 

OR IN PLASTIC STORAGE CASE 

5 inch . 

7 inch.. 


2/6 

3/3 

3/6 

3/6 

5/6 

5/ 

8/ 

12 / 



VERNIER 

DIALS 


Ratio 8 to 1 reduction, scaled 0-10 

Type T501. 1VV diam. 17/6 inc. tax 

Type T502, 2” diam. 22/- " M 

Type T503. 3” diam. 28/- ” M 

_ Packing and Postage lid._ 

STEREO AMPLIFIER 

10 WATTS 

Manufactured to give stereo amplification 
over a wide frequency range, the Stereo 
Amplifier uses the new 6GW8 Audio 
Tubes to attain its fine performance. It 
has stereo inputs and outputs to suit most 
requirements. We can also supply any 
auxiliary equipment that may be required. 
SPECIFICATIONS 

MAX. OUTPUT POWER: 10 Watts. 5 Watts 
per channel. 

FREQUENCY RESPONSE: 50 to 15,000 c.p.s. 
plus minus 1 db. 

HARMONIC DISTORTION: Less than 2% at 
normal levels. 

CROSSTALK AT 1 KC: Better than 40 db. 
HUM AND NOISE: 40 db. below rated output. 

INPUT (FOR FULL OUTPUT): 

Phono CER.: 0.22V., 100,000 Ohm. 

Phono x-tal: 0.24V., 50,000 Ohm. 

Aux.: 0.15V.. 150.000 Ohm. 

OUTPUT IMPEDANCE: 4, 8 and 16 Ohm. 
(Each channel) 

SELECT SWITCH: 

1 . Phono Stereo. 

2. Aux. Stereo. 

3. Phono—Mono. 

4. Aux. Mono. 

VOLUME CONTROL: 

Channel 1 with Power Switch 
and Channel 2. 

TONE CONTROL: 

More than 14 db. at 10,000 c.p.s. 

More than 11 db. at 100 c.p.s. 

VACUUM TUBE: 2-6GW8, 1-6CA4. 

POWER SUPPLY: 240V., 50 c/s, A.C. 
OVERALL DIMENSIONS: 11” x 6‘/i” x 4>A”. 
NETT WEIGHT: 101b. 

_PRICE: £19/17/6 Inc. Tax._ 

CENTRAL MODEL CT-330 
MULTITESTER 

20,000 ohms per volt D.C. 10.000 ohms per 
volt A.C. 

RANGES: 

D.C. VOLTAGES: 0—0.06—6—30—120—600— 
1200—3000—6000v., 20K ohm p.v. 

A.C. VOLTAGES: 0—6—30—120—600—1200v. 
10 K ohms p.v. 

D.C. CURRENT: 0—0.06—6—60—600 mA. 
RESISTANCE: 0—6K—600K—6 Meg.—60 Meg. 
DECIBELS: -20 to +36db. 

PRICE: £8/10/ (inc. tax). 

WANTED TO BUY 

COMMUNICATION RECEIVERS, TRANS¬ 
MITTERS, TEST EQUIPMENT, AMPLIFIERS, 
TRANSISTOR RADIOS. TAPE RECORDERS, 
SPEAKERS, TRANSFORMERS, ETC. 


LSG 11 
SIGNAL 
GENERATOR 



120 KC.-390 Me. 

Freq. range (six bands): 120 Kc to 130 Me. on 
fundamentals: 120 to 390 Me. on harmonics. 
Mod. freq. 400 and 1,000 c.p.s. Tubes: 12BH7. 
6AR5. Rectifier: Half wave selenium. Pro¬ 
vision for crystal oscillator (xtal not supplied). 
1 to 15 Me. 100, 117 or 230v. A.C. input, 
50/60 c.p.s. Size: 7'/2 x 10 3 A x 4'/2in. Weight: 
61bs. 

Price: LSG11—-£ 16/17/6 inc. fax. 
LSG10—£13/17/6. 




METERS 


MR2P 

MR2P 

MR2P 

MR2P 

MR2P 


5Ma.DC 35/ 
10Ma.DC 35/ 
15Ma.DC 35/ 
20Ma.DC 35/ 

_ 50Ma.DC 35/ 

MR2P 100Ma.DC 35/ 
MR2P 250Ma.DC 35/ 
MR2P l5Amp.DC 35/ 
MR2P *‘S” meter 42/6 
MR2P VU meter 45/ 


MR1P 114 in square 
face, 1 in round hole. 

Clear plastic case. 

MRlp, IMa .. 32/6. 

MR2P l 3 4in square 
face, lViin round hole. 

Clear plastic case. 

MR2P 50uA.DC 47/6 
MR2P 100uA.DC 45/ 

MR2P 500uA.DC 37/6 
MR2P IMa.DC 35/ 

(“S” meter reads SI to S9 +10 to 30db FSD 
IMa.) 

HCR 62 “S” meter. £4/10/. 

M052 2 5 /sin round face, 2in round hole, 114in 
deep Black Plastic case. 

M052 500uA. 37/6 1 M052 IMa. 35/ 

MR52 2Viin square face, 2in round hole, lViin 
deep. Black plastic case. 

MR52 100UA 62/6 1 MR52 500uA 47/6 

M065 3 ! 4in round face, 2Viin hole, lViin deep. 
Black plastic case 


MO65 

M065 

M065 

M065 

M065 

M065 

M065 

M065 

MQ65 


100uA.DC 55/ 
500uA.DC 37/6 
IMa.DC 35/ 
5Ma.DC 35/ 
10Ma.DC 35/ 
20Ma.DC 35/ 
50Ma.DC 35/ 
100Ma.DC 35/ 
150Ma.DC 35/ 


M065 250Ma.DC 35/ 
M065 500Ma.DC 35/ 
M065 15 volt DC 35/ 
M065 30 volt DC 35/ 
M065 300 volt DC 42/6 
M065 300 volt AC 42/6 
M065 1 Amp DC 35/ 
M065 30—0—30A 

AC 42/6 


MR3P 3in x 3 3 /b in square face, 2 3 4in round 
hole, P/2in deep. Clear plasjic case. 


MR3P 50—0—50uA. 

50/ 

MR3P 500uA. 50/ 

MR3P IMa. 47/6 


MR3P 10 Ma. 47/6 
MR3P 50 Ma. 47/6 
MR3P VU Meter 

£4/2/6 


MR65 i 1 4in square face, 2*/2in round hole. 
Black bakelite case 

MR65 1 Ma. 47/6 | MR65 VU meter 
MR65 50 volts 45/ I £4/2/6 


TRANSISTOR INTERCOM 
UNITS 

4 Station: 1 master 4 sub-stations 3 Transistor, 
250 mW. Amplifier, Battery operated (Ever- 
ready 216), complete with Battery, Wire, 
Staples and fitting instructions. 

Price £10/5/- inc. tax 

ALSO 2 Station Model, £6/ 10/. _ 

SPECIAL 6 TRANSISTOR 
POCKET RADIO 

2in speaker, complete with leather carrying 
case and earphone. 

To Clear PRICE: £9/15/ (inc. tax). 


LOG BOOKS 5/6 each, postage 1/- 

CLIENTS PLEASE NOTE 

ALL PRICES QUOTED IN THIS ADVER¬ 
TISEMENT INCLUDE SALES TAX WHERE 
APPLICABLE. PLEASE ADD POSTAGE 
WHEN ORDERING 


SOLDERING IRONS 

“SCOPE” 6 Second Soldering Iron, 
recommended working voltage: 4 volts, 

AC/DC (100W). 45/ 

“SCOPE” De-Luxe Model, as above, with 
stainless Steel barrell. in Plastic Pouch 50/ 
“MINISCOPE” Soldering Iron (uses stan¬ 
dard Transformer) in Plastic Pouch .. 45/ 

TRANSFORMER. Suitable for Scope or 
Birko. Soldering Irons, 230 volt to 3.3 

volt. 50/ 

“BIRKO” 6 Second, Soldering Iron, 4 to 
6 Volt AC/DC, in Plastic Pouch .. 39/6 

Or with Transformer.£4/4/ 

ER22 GERMANIUM - 

POCKET RADIO 

Complete with earphones and 
instructions. 

22/6 

Aerial wire to suit. 


4d. yd. 
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W.I.A. YOUTH RADIO SCHEME 


From time to time inquiries have been 
received asking for information on the 
background of the Youth Radio Scheme. 
These enquiries have no doubt stemmed 
from a desire to compare what is being 
done in Australia to stimulate an interest 
in electronic sciences among the youth of 
the nation, prior to their completing their 
normal schooling, and the facilities avail¬ 
able to the youth of other countries. 

The Youth Radio Scheme was originated 
by the members of the Wireless Institute 
of Australia in New South Wales just on 
three years ago. Today all States of the 
Commonwealth have active groups within 
their W.I.A. Divisional organisations. 

This is the only national scheme whereby 
the Australian Youth from the age of nine 
to ten years can receive some form of or¬ 
ganised training outside their usual education 
curriculum dealing with electronics. 

Under the guidance of Mr Rex Black, 
VK2YA. the W.I.A. Federal co-ordinator 
and a willing band of Amateurs, Science 
Teachers and other members of the teaching 
profession, many students are now able to 
learn a great deal more about radio and 
electronics then that prescribed by Education 
Department syllabus. This activity is volun¬ 
tary in every sense of the term and in no 
way is allowed to affect normal school work 
periods. 

Throughout the Commonwealth, Educa¬ 
tion authorities have given their support to 
the scheme, but no subsidies to provide for 
the cost of operating the scheme are re¬ 
ceived by the W.I.A. 

Besides the benefits gained by individual 
students through participating in the activi¬ 
ties of School Radio Clubs affiliated with 
the Y.R.S., a number of commercial and 
Government organisations have gained re¬ 
cruits to their work force who are well 
advanced in general knowledge of radio and 
electronics. 

In addition to the Youth Radio Clubs 
in schools and technical colleges, clubs are 
being formed within the Boy Scout move¬ 
ment and other Youth organisations who 
recognise the necessity to provide a worth¬ 
while hobby for their members. 

In New South Wales, Mr M. Henderson, 
Head of the Physics Department of the 
Sydney Teachers’ College is very interested 
in the Youth Radio Scheme, and has made 
a special point of advising his science 
students of the advantages and possibilities 
of the Scheme. 

Preliminary steps have been taken to 
establish a Radio Club with its own trans¬ 
mitting station at the College. 

It is also suggested that teacher trainees 
other than Science teachers might find radio 
work of interest, especially those who are 
training to take positions in one-teacher 
and remote primary schools, where Amateur 
Radio could help to keep them in touch 
with the outside world. 

OVERSEAS 

In the U.S.S.R. there is a very compre¬ 
hensive program provided by the Govern¬ 
ment for the education of Soviet youth in 
radio and electronics. 

Soviet youngsters aged nine to 14 years 
can join “electronic circles” which are 
courses at elementary schools or the club 
houses of the “Young Pioneers.” 

There they learn code and electronics 
fundamentals, and build and test simple 
receivers and other equipment. Those show¬ 
ing an aptitude toward radio and electronics 
are encouraged to continue their education 
toward electronic engineering degrees at 
school. At 14 years of age a Soviet youth 
can obtain a licence to build and operate 
a 10-watt transmitter on 80, 40 and 10 
metre bands while, at the age of 12 years, 
application can be made to operate a 5-watt 
transmitter on the 144MC or 420MC bands. 
No code test is required. 

In Australia, the age limit for the issue 
of transmitting licences is 16 years and 
no limited power licences are issued. Re¬ 


quests by the W.I.A. for a “Novice” type 
licence to be issued by the P.M.G. Depart¬ 
ment have been refused. 

U.S.A. 

In the United States of America, the 
San Francisco “PALS” (Planned After¬ 
school Lab Sessions) is playing an important 
part in educating talented youngsters of 
the area from the primary grades to the 
High school level. 

“PALS” was the brain child of San 
Francisco educators and the president of 
the Miranda Lux Foundation. The local 
school board and the Foundation with the 
help from the Government under the 
National Defence Act, established Lux Lab 
at Polytechnic High School in 1956. 

Under the dynamic program, both boys 
and girls receive instruction in electronics 
from qualified experts. They are scheduled 
for a minimum of four hours a week, with 
one day thrown open to special project 
work. 

The policy of the Lux Lab is very flexible 
and allows students to progress at their 
own rate. No student is held back waiting 
for their classmates to catch up. 

The Lab facilities cannot accommodate 
all those who wish to enrol in “PALS.” 
The organisation has attracted visitors from 
other school districts and foreign countries. 

A tour through the Lab, and watching 
10-year-olds soaking up High school and 
college level material in electronics indicates 
to visitors the outstanding success the 
scheme is. 

CLUB NEWS 

Club leaders are reminded that it is neces¬ 
sary for them to apply at the beginning 
of each year for re-registration of their 
clubs so that a complete picture of the 
Youth Radio Scheme organisation can be 
maintained. 

It appears certain that, due to staff 
transfers, some clubs will not reappear. In 
such cases, where equipment has been made 
available through the Y.R.S., it should be 
returned for redistribution among new clubs. 

EXAMINATION RESULTS 

Two more Y.R.S. members have passed 
the full A.O.C.P. examination. They were 
David Davies, of the Canberra Grammar 
School, who is a fourth year student and 
is 16i years old. His success is largely due 
to his association with the Lyneham High 
School Club under the guidance of Ken 
Mattei, VK1KM. The other successful 
candidate was Garry Tippett, a third form 
15-year-old student at Gosford. It is pos¬ 
sible that Garry is now the youngest person 
to pass the full A.O.C.P. 

Maitland Y.M.C.A.:—Attempts are being 
made by the Maitland Y.M.C.A. organisa¬ 
tion to introduce radio training into the 
list of activities being provided for young 
people in that area. Any amateur or other 
enthusiasts who could help in this worthy 
project would be welcome. Further details 
can be obtained from R. Black, VK2YA, 
5 Bennett Street, Kingsgrove. 

Y.R.S. BROADCASTS 

A weekly broadcast is made from VK2YA 
on 40 metres at 4.30 p.m. each Tuesday 
afternoon. These broadcasts are growing 
in scope and consist of Y.R.S. news items, 
a little instruction on matters relating to 
certificates and one or more quizzes. Reports 
from members are invited. So far, every 
lad who has submitted a correct entry has 
been sent a small packet of radio com¬ 
ponents. 

ELECTRONICS BY RADIO 

A repeat of the weekly broadcast from 
the Westlakes Radio Club entitled “Elec¬ 
tronics By Radio” will be given each Mon¬ 
day evening during February. The broad¬ 
casts will be from 6 p.m. to 6.30 p.m. on 
the following frequencies: 1815KC, 7050KC 
and 3595KC. 

Details of the course and copies of all 
the necessary lesson notes are available free 
on application to “Electronics By Radio,” 
Post-Office, Teralba, New South Wales. 


QUEENSLAND 

In the final bulletin for 1964, Chas. 
Taylor, VK4UC, Y.R.S. Co-ordinator for 
Queensland, listed the following group of 
flourishing clubs, many at colleges and 
schools: Sacred Heart College, Toowoomba; 
Gympie Youth Radio Club; State High 

School, Clontarf Beach; De La Salle 
College, Scarbrough; Wavell High School: 
Ipswich Youth Radio Club; State High 

School, Cairns; State High School, North 
Rockhampton; State High School, Redcliffe; 
Mount Gravatt State High School; State 
High School, North Wynnum; Yeronga 
High School; Padua College, Kedron; 
Ipswich Grammar School; Proserpine Scout 
Group; Mount Isa High School; Scots 
College, Warwick. 

Arrangements have been made to start 
clubs at the Allora State School; Malanda 
High School; Gympie Christian Brothers 
and in Townsville. 

Full details for organising a Y.R.S. club 
can be obtained by writing to Mr Chas. 
Taylor, 68 Georgina Street, Woody Point, 
Brisbane. 

DIPLOMA OF ST. JAMES’ HOLY YEAR 

On the occasion of the celebration of the 
forthcoming “Holy Year of St. James” 
the Provincial Unions of the Spanish Radio 
Amateurs of Galicia, in La Coruna (Cor¬ 
unna), Lugo, Orense, and Pontevedra, and 
under the auspices of the Ministry of In¬ 
formation and Tourism, are organising the 
Holy Year of St. James Diploma, which will 
be issued under the following conditions: 

1. All legally authorised amateur radio 
stations in any part of the world may 
take part. 

2. In order to obtain this Diploma it is 
necessary: 

(i) For Spanish Radio Amateurs, ex¬ 
cept EA/0, and Portuguese CT1, 
CT2 and CT3, to communicate with 
15 stations in the Galician district. 

(ii) For European stations, to com¬ 
municate with 10 stations in Galicia. 

(iii) For the rest of the world, to com¬ 
municate with 5 stations in Galicia. 

3. Separate communications carried out 
by telephony and telegraphy, on any 
authorised amateur frequency alloca¬ 
tion will qualify and will be counted 
as one communication for each fellow 
amateur and frequency. 

4. The period for the Diploma extends 
from 0000 hours GMT on July 25, 
1964 to 2400 hours GMT on Decem¬ 
ber 31, 1965. 

5. To obtain the Diploma it is essential 
to send QSL cards to: U.R.E. Apar- 
tado 220, Madrid, marking them “Para 
Diploma Ano Santo Compostelano,” 
before February 28, 1966. 

6 . The stations of the Galician region 
are as follow: La Corunna; EA1AF, 
BG, CC, EY, FI, GJ, HB, IB, IH. 
Lugo: EA1GU, GV, GX, HC, HJ, HY. 
Orense: EA1FE, FJ, GB, GC, GD. 
Pontiverdra: EA1B1, DD, DS, DW, FC 
FW, FX, FY, GF, HU, HX, IC, II, 
IJ. Also stations which become licensed 
prior to December 31, 1965. 

7. The decisions of the organisers will 
be final. 



ASSOCIATION OF 
PUBLIC ADDRESS 
ENGINEERS (Eng.) 


AIM. To promote and protect the interest 
of public address and till allied services. 

MEMBERSHIP open to all associated in 
public address work as trainees, apprentices, 
traders. hirers, professional engineers or 
manufacturers. 

BENEFITS include free technical advice, 
library. legal aid. technical bulletins, monthly 
magazine, letters M.A.P.A.E. after name. 

FUI.I. DETAILS. Enquiries and Member¬ 
ship Applications from: 

A.P.A.E., P.O. Box 122, Oakleigh, Vic. 

544-6171. 
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SPECIAL PURCHASE OF FACTORY STOCK 


RESISTORS, CONDENSERS AND POTENTIOMETERS 

We have purchased the resistor and condenser stock of manufacturers including S.T.C. and Stromberg-Carlson 
who have ceased the manufacture of television and radio receivers and can offer same at less than 25 per cent 
of list price. 

The resistors are mainly I.R.C. and morganite in values from 200 ohm. to 5 meg in L 1 and 2 watt ratings 
and include some wire wound resistors. List price, £4/10/- per 100. Our Price, 20/- per 100. 

Post and packing, 2/6 extra. 

The condensers are in most popular makes and include mica, ceramic, paper and electrolytic in standard values. 
List price, £5/10/- per 100. Our Price, 20/- per 100. Post and packing, 3/6 extra. 

The potentiometers are all current types and include switch pots, and dual concentric. 

List price, £6 per dpzen. Our Price, 25/- per dozen. Post and packing, 2/6 extra. 

For a tf m i tec * period with each lot of resistors, condensers or potentiometers purchased we will sup- 
ply free a U.C.C. multiple electrolytic condenser 75 mfd plus 25 plus 5 plus 5 at 400 V.W. List 
" price. 22/-. 


New English Miniature 11x1 Switches 


These new miniature eleven-position 
single-bank switches are 1” diam. 
with i” spindle, they have silver- 
plated contacts and high quality in¬ 
sulation suitable for H.F. use. 

4/9 each. Post and packing 1/6. 



NEW GARRARD RECORD CHANGERS 

These New English Garrard Changers with High Fidelity Crystal 
Pick-a ps and Sapphire Sty 11 have Just been superseded. We are yelling 
same at LESS THAN HALF PRICE. Available in STEREO at 
£12/15/. POST AND PACKING EXTRA: N.S.W., 15/-: QLD., 
_ _ VIC., TAS., 22/6; W.A.. S.A., 30/-. _ 

HIGH-SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors are 1/8 H.P. with a speed of 
7,000 R.P.M. and are ideal for small drills, grinders, etc. Dimensions, 

5Viin x 3Win, with 5/16in‘ spindle.37/* 

Post, N.S.W. 5/-; Post, Interstate, 8/6. 


NEW 4-SPEED STEREO NEW STEREO CHANGER. 

PLAYER F.O.R.£8/15/0 4-SPEED F.O.R..£10/15/0 

SLIDER-SWITCHES 

10 pole 2-way silver plated contacts 3/9 

TYGAN AND SARLON SPEAKER GRILLE FABRIC 

54in wide. List price 60/- per yard. To clear at 30/- per yard. 

Postage and packing N.S.W., 3/6: Interstate, 4/6. 

LEADER SIGNAL GENERATOR LSG11 

240V A.C. operated, 6 band 120KC to 390 Megs. 
Provision for crystal. C1 €L / 1 C / 

Post N.S.W. 7/6: Interstate 12/6. fc 1 Of 1 3 / - 

BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 volt, at 4 amp., 37/6. Post, N.S.W., 2/i Inter¬ 
state, 21 . Transformer for above rectifier tapped for 6 or 12 volt, with circuit 
for charger, 47/6. Post, N.S.W., 7/6: Interstate, 10/. 

As above, 6 or 12 v., at 2 amp, 27/6. Post: N.S.W., 3/6: Interstate, 4/6. Tran* 
former for above. 37/6. Post: N.S.W., 3/6: Interstate, 4/6. 

NEW 240V. A.C. MOTORS 

These small motors, size 31n x Sin x 3V4in, are 1-12 h.p. 
but are only suitable for intermittent use. 29/6. Post 
N.S.W. 3/6. Int. 5/. 


NEW A.W.A. OAK SYNCHRONOUS VIBRATORS, 7-pin, 6v. 7/6. 
Poet and Packing 2/. 


NEW GARRARD TAPE DECKS 

AT LESS THAN HALF PRICE 



SINGLE SPEED 31in takes 
4in spools. Two motors, 
simplified controls, supplied 
with tape £9/19/6: Post and 
packing N.S.W. 12/6. Inter¬ 
state 20/. 

OSC. COILS.15/- 


NEW COILARO 2 A 4 TRACK TAPE DECKS 


:(< 




These current model 3-speed 
Tape Decks, speeds 1%, 3% and 
7V4, have provision for third 
head, spool size to 7in., 3-digit 
counter, pause control, 3 shielded 
motors. Available in 2-track or 
4-track with Michigan heads. 

2-track.£19 

4-track.. .. .. £26 

Post and packing extra: 

N.S.W. 20/; Interstate 30/. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 


70 mfd + 30 mfd 400v. 9 6 

100 mfd + 200 mfd 350v.12 6 

50 mfd 12v . 2 0 

64 mfd 350v. 7 6 

16 mfd + 8 mfd 300v W.7 6 

70 mfd + 25 + 5 + 5 400v W.12 6 


POST 

EXTRA 


\ / 
\ / 


NEW AMERICAN 
TWIN TELESCOPE TV AERIALS 

Extends to 36in each section 
can be used singly for car or 

portable radio.20/ 

POST 2/-. 



25 WATT.£25/17/6 

IS WATT. £19/17/6 

Post Extra on 15 Watt 
N.S.W. 10/ Interstate 15/. 

25 Watt by Roil or Air. 
Too Heavy for Poet. 


NEW 15 & 25 WATT P.A. AMPLIFIERS 


The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as micro¬ 
phone preamplifier and two EL34 valves in push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 ohms. 

The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms If 
required at 20/- extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

121n speaker for above (10 watt) .. .. 67/6 

Crystal Microphones for amplifier.47/6 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. Phone LM7398 


















































Special Purchase of Mannfactnrer’s stock of Transistors and Transistor Components 
enables ns to offer Transistors and Kit-sets at a fraction of original cost. 


Complete KIT hr TRANSISTOR 6 PORTABLE £10/19/6 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit, 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set is housed in attractive plastic case as illustrated. 

Set can be supplied wired and tested at £2 extra. 

Dials available for all States. Post and Packing extra N.S.W., 10/; Interstate, 13/. 


C 



NEW ENGLISH MAZDA TRANSISTORS 


TYPE 

XA101 

XA102 

XB103 

MTC71 


EQUIVALENT 

OC45 R.F. Transistor.. ..5/6 ea. 

OC44 Osc. Transistor.7/6 ea. 

OC75 Audio general purpose.7/6 ea. 

OC71 


Ducon type SFT 123 equlv. OC74.7/6 ea. 

Available in matched pairs at.15/ pair 

AUDIO OUTPUT 

Post and packing on transistors 1/6 any quantity. 


A.W.A. 23" E.H.T. transformers and 23 M NO deg. deflection yokes. New manu¬ 
facturers stock E.H.T. units 50/-. Deflection yokes 50/-. Post free 


NEW VALVES AT BARGAIN PRICES 


866 . 15/ 

6X5GT. 7/6 

5Y3GT. 9/9 

5Z4G.12/6 

6J6.12/ 

1C4. 7/6 

1T4. 4/6 

3S4.10/ 

1A7GT.9/6 

1D8GT.9/6 

6K8G. 6/9 

6SJ7GT. 9/6 


12K8.10/ 

EK32. 6/9 

6SA7GT. 9/6 

6SH7. 5/6 

1Q5G. 2/6 

1P5G. 2/6 

1C7G. 3/ 


1K5G. 4/ 

1M5G. 4/ 

1K7G. 4/ 

6C8G. 5/ 

6SS7. 8/6 

6H6GT.2/6 


6K7GT.7/9 

6U7G. 5/ 

7C7.3/6 

78 .. 7/6 

12AU7.11/6 

12AT7. 10/ 


Please add postage on aD valves. 


6SN7. 9/6 

6F6 .10/ 

12SK7 ... 5/ 

6B8.10/6 

VR65A.2/6 

7193. 2/ 

12A6. 5/ 

12SH7. 5/ 

6K7G. 4/6 

955 . 2/6 

954 . 2/6 


NEW 4-SPEED STEREO & MONO PLAYERS 

AT LESS THAN HALF PRICE 
PHILIPS 4-SPEED 
x 6V BATTERY PLAYER 

' ) * ' MONO £4/17/6 

STEREO £5/17/6 

Post and Packing, N.S.W. 7/6. 

$ Pott & Packing Interstate 12/6 extra 



rr 


NEW IMPORTED "NATIONAL 1 
TRANSISTOR SIX PORTABLES 

These small Portables, size 3iin x 2iin x 
liin have excellent tone and good sensi¬ 
tivity. Selling at less than wholesale price. 

£14/17/6 (Post free) 

Supplied with leather case. 






NEW PORTABLE RECORD PLAYER 
CASES TO SUIT THE ABOVE TURNTABLE 

Attractive two-tone cabinet with plastic trim. 

Supplied with Sin x 7in speaker in felt-lined enclosure. 
Space for amplifier and batteries or power supply. 
Dimensions 15in x 13in x 7in. 

£5/15/- Post and Packing: N.S.W. 9/*. Interstate 12/-. 


MITY-AMP 

5-Transistor amplifier. 2 watt output, 6 or 
12 volt input. 3 to 35 ohm output. Suitable 
for record players, inter-corn, or any appli¬ 
cation where a small amplifier is required. 
Circuit supplied. £7/15/- 

Post and Packing 5/. 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3v filament winding 
60mA., 25/-. Plus postage: N.S.W., 3/6; 
Interstate, 5/3. 

Prim.: 240v, Sec. 385 x 385 at 80 m.A., fil. 
6.3 and 5v., 27/6. Post.: N.S.W., 4/; In¬ 
terstate, 7/6. 

60 m.A. H.T. Chokes, 7/6. Post: 2/-. 


EXTENSION SPEAKERS 

New 9x6 speakers In case with volume 
control, 75/. Post: Interstate, 5/6; N.S.W.. 4/. 


NEW MULTIMETER 57/6 

POST EXTRA 

METER 0-lmA 1,000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 






6 

O—l Or 

0—250v 


0—5 Or 

O—500r 

m.' 

0—250v 

O—1000V 

• 

0—500t 
0—1 OOv 
0—1 Or 

0—IMA 
0—100MA 

V* 

0—50r 

0—500MA 


SUPPLIED COMPLETE WITH TEST LEAD 
RANGE 0-100,000 OHMS 


NEW AMERICAN 
"IRISH" 

RECORDING TAPE 
At i List Price 

7in spool 1800ft Mylar, .. £2/2/6 

7in spool 2400ft Mylar . . £2/15/0 

52in spool 1650ft Mylar .. £1/17/6 

3in spool 300ft Mylar. 10/6 

10iin spool 3650ft Mylar .. £4/15/0 

Post and packing, 2/6 extra. 


NEW MIDGET POWER TRANS. 

40mA prim., 250v. Sec. 225 x 225 with 6.3v 
Fil. Winding. 

/- Postage: N.S.W., 2/6; 

Z7 / O Interstate, 4/6. 

30mA 240v Prim. 150 x 150v. Sec. with 6.3v 
Fil. Winding. 

• r / Postage: N.S.W., 2/6i 

_ _ Z5/" _ Interstate, 3/6. _ 

New Resistors and Condensers 

These new Resistors (mainly I.R.C.) and Con¬ 
densers include many popular values. The 
condensers are paper, mica and ceramic, tome 
are older types and shop soiled. 

RESISTORS OR CONDENSERS, 

12/6 per 100. 

Post and Packing 2/9 extra. 


NEW PER-MAG SPEAKERS by Australia's leading Manufacturer 

3}in Per Mag Tweeter with Cross 

Over Condenser . 20/ 

61n x 9in Per Mag Hvy. dty. 15 ohm 42/6 

8in per Mag . 37/6 

12in Per Mag . 67/6 

12tn Per Mag 20 watt .135/ 


6in Per Mag . 35/ 

3|in Per Mag.;. 22/6 

5in Per Mag . 27/6 

5in x 7in Per Mag . 32/6 

Post and Pack. 3/6, N.S.W.; Inter. 4/6 
6in x 9in Per Mag. 37/6 


Post and Pack. 5/- N.S.W., 7/6 Interstate 
12in Per Mag .... *7/6, Post and Packing 7/6 N.S.W., 10/- Interstate. 
Speaker Transformers for above 6T, 5T or 7T 10/- 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE LM7398. 





































































































tyed Influence Others 
With Your Thinking! 


ulcus accomplishments of mind by the ancients are 
now known to be fact—not fable. The method 
whereby these things can be intentionally, not acciden¬ 
tally, accomplished has been a secret long cherished 
by the Rosicrucians—one of the schools of ancient 
wisdom existing throughout the world. To thousands 
everywhere, for centuries, the Rosicrucians have 
privately taught this nearly-lost art of the practical 
use of mind power. 

The Rosicrucians (not a religious organization) in- t 
vite you to explore the powers of your mind. Their* 
sensible suggestions have caused intelligent men and 
women to soar to new heights of accomplishment. 
They ztnll shoiv yon how to use your natural forces 
and talents to do things you now think are beyond 
your ability. Use the coupon below and send for a 
copy of the fascinating sealed free book, “The Mastery 
of Life,” which explains how you may receive this 
unique wisdom and benefit by its application to your 
daily affairs. 


Try it some time. Concentrate intently upon another 
person seated in a room with you, without his noticing 
it. Observe him gradually become restless and finally 
turn, and look in your direction. Simple—yet it is a 
positive demonstration that thought generates a mental 
energy which can be projected from your mind to the 
consciousness of another. Do you realize how much 
of your success and happiness in life depends upon 
your influencing others? Is it not important to you 
to have others understand your point of view—to be 
receptive to your proposals? 

How many times have you wished there were some 
way you could impress another favourably— get 
across to hint or her your ideas? That thoughts 
can be transmitted, received and understood by others 
is now scientifically demonstrable. The tales of mirac- 


Address: Scribe N.Y.F. 


The ROSICRUCIANS 

(AMORC) 

54 Customs St., AUCKLAND, N.Z. 


Scribe N.Y.F. 

The Rosicrucians (AMORC) 

54 Customs St., AUCKLAND, N.Z. 

Kindly send me a free copy of the book, “The Mastery of 
Life.” I am interested in learning how I may receive in¬ 
structions about the full use of my natural powers. 

Name . 

Address ... 


OUT NOW 4th EDITION 

Newnes Radio and Television 
Engineers Reference Book 

. . . COMPLETELY REVISED AND EXPANDED 

IN THIS NEW EDITION many recent developments have been covered for 
the first time, and numerous sections completely revised or recast to take the 
latest techniques into account. For example, the rapid progress and increasing 
application of semi-conductor devices are reflected in TRANSISTORS, providing basic 
information on the latest types. Modern semi-conductor applications are discussed 
in such articles as TRANSISTOR D.C. CONVERTERS, GERMANIUM AND SILICON POWER 
RECTIFIERS, TRANSISTORIZED BROADCASTING RECEIVERS, SERVICING TRANSISTORIZED 
EQUIPMENT, ZENER DIODES, etc. The practical use of transistors in modern transmitters 
is dealt with in the enlarged COMMUNICATIONS TRANSMITTERS section which also 
includes new material on low power single sideband transmitters, choice of quartz 
crystals, v.h.f. scatter and meteor burst communication systems. 


INCLUDES: Up-to-date advice and information on 
• RADIO RECEIVER INSTALLATION AND SERVIC¬ 
ING • PRINTED-WIRING PANELS • V.H.F./F.M. 
ALIGNMENT • DOMESTIC TAPE-RECORDER SER¬ 
VICING • TELEVISION RECEIVER INSTALLATION 
AND SERVICING • RADIO ASTRONOMY • SPACE 
PROBE COMMUNICATION • NAVIGATION AIDS, 
INCLUDING DOBBLE • AERONAUTICAL RADIO AND 
RADAR EQUIPMENT • CATHODE, RAY TUBES • 
IONOSPHERIC FORECASTING. 

t 47 SPECIALISED CONTRIBUTORS 
y 47 SECTIONS 
y OVER 1,800 PAGES 
t SPECIAL DELUXE BINDING 
AND TWO BOOK MARKS 


ACT NOW POST COUPON TODAY 

TO:— GEORGE NEWNES (AUST.) PTY. LTD. 
20-22 MARGARET ST., SYDNEY 

Please send me NEWNES RADIO AND 
TELEVISION ENGINEERS' REFERENCE BOOK, 
without obligation to purchase. I will 
return it in 8 days or send 8/- deposit 
after delivery then 16 monthly payments 
of 10/-, paying £8/8/- in all. Cash price 
in 8 days is £8. 

NAME .. 

ADDRESS 

OCCUPATION. 

SIGNATURE 

(or your parent's signature if under 21) 



Place is where applicable 


HouseOWNER 


Living with parents 


Householder 


Lodging address 
































LISTENING AROUND THE WORLD 


Art Cushen’s monthly report on 
long-distance short-wave, television 
and broadcast band reception. 


Radio Tarawa Testing New Channels 

Using the low power of 300 watts, Radio Tarawa In the Gilbert and Ellice 
Islands is at present testing some new channels, before moving its higher 
power transmitter to a better channel for Central Pacific coverage. 


r PHE Gilbert and Ellice Island Colony 
Broadcasting Service, Radio Tarawa, 
has its transmitters and studio located at 
Bieto Isle, Tarawa Atoll, in the Central 
Pacific. The stations in operation are VTW 
on 844KC with a power of 500 watts, using 
a quarter-wave folded flat top T, and 
VTW2 on 6005KC, with 2000 watts. VTW2 
uses an eight-element vertical incidence 
array 40ft above ground and designed to 
cover the Gilbert and Ellice Island group 
only. Tarawa local time is 12 hours ahead 
of GMT. The present schedule is: English 
0730-1030 Thursday; Gilbertese-Ellice 0430- 
0600 Sunday, Monday, Tuesday, Wednes¬ 
day and Friday. 

The present experimental station on 
3220KC VTW3 is expected to remain in 
service for some time, according to a veri¬ 
fication letter from the station. 

The letter, from Reuben K. Uatioa, 
Broadcasting Officer of Radio Tarawa at 
Betio, Tarawa, Gilbert and Ellice Islands, 
states the transmitter is of 300 watts and is 
an ex-R.A.F. communications type, using 
at simple dipole 100 foot high. The station 
may transfer tests with this transmitter to 
the 60-metre band and, when a more suit¬ 
able frequency is found, the present 2000- 
watt transmitter using 6055KC could well 
be shifted to one of these frequencies, due 
to the prevelent interference on 6055KC. 

The stations are on the air in English on 
Thursday from 0730-1030 GMT on 3220 
and 605 5KC shortwave, and on 844KC 
medium wave at the time of going to press. 

AFRICAN SIGNALS 

Signals from Africa are reported by many 
readers and John Bowyer of Beaumaris, 
Victoria, has been hearing some fin e sig¬ 
nals on the lower frequencies. Gwelo in 
Southern Rhodesia, 3396 has been heard 
with English at 2100 GMT; Lusaka in 
Zambia (Northern Rhodesia) has been heard 
on 3270KC also at 2100; Radio Club of 
Mozambique on 3215KC has been logged 
at 2045; Malgache on 3288KC at good 
level at 2030; Kigali relay of the Deutche 
Welle program has been logged on 7295KC 
a< 2020 GMT; Springbok Radio in Johan¬ 
nesburg 3250KC with English at 2000 hours 
GMT. 

Close to the African continent is the 
island of Kuwait in the Persian Gulf and 
John Bowyer sends details on their trans¬ 
missions. English is on 1130KC 1KW from 
1700-1900 and other outlets, 1345KC 
100 KW, 4967KC 100KW and 9520 50KW, 
are in service with normal Arabic and Per¬ 
sian transmissions. The English period is 
also carried on 4967KC. 

VOICE OF MALAYSIA 

According to a' letter from the Chief 
Engineer of the Voice of Malaysia in Kuala 
Lumpur, the station regrets the delay in 're¬ 
plying to letters from listeners during the 
initial transmission period of this new 
station but now has a fully staffed corres¬ 
pondence section to handle letters promptly. 


The station lists the present schedule as 
follows: 

Indonesian 230-0000 
English 0000-0030 

Mandarin, Chinese 0030-0100, 0700-0730 
English 0730-0800 
Indonesian 0800-0830 

Frequencies in use between 2330-0830 are 
11900, 9750, 7110, 6175, 6105KC. Indo¬ 
nesian 0830-0930, 1430-1630 on 9750KC and 
6175KC. 

ETLF ON 11755KC 

Reception of the transmissions of the 
Radio Voice of the Gospel have been noted 
on the new channel of 11755KC with a 
session in English from 1900 to 1925. The 
transmission includes world news and news 
from Africa; from 2910 the program is of 
Gospel music. The same frequency is also 
being used by HCJB in Quito Ecuador, 
with its transmissions to Europe; they have 
a' program in English at 1900 and in Ger¬ 
man at 2000 GMT. Both signals suffer from 
interference from each other, with HCJB 
giving good clear reception after ETLF 
leaves the air at 1925 GMT. This channel 
now used by ETLF replaces the former 
9705KC outlet which has been heard in 
recent months with the same program from 
its studios in Addis Ababa in Ethiopia. 

RADIO CANADA TO BOOST POWER 

The publicly owned Canadian Broad¬ 
casting Corporation plans to improve its 
short-wave broadcasts to Canadians in the 
Canadian Northland by installing special 
equipment at its Sackville transmitting 
centre. A recent meeting of the Council of 
the North West Territories was told this 
by CBC ofifcials; also the CBC plans to 
install further low power repeater stations 
on the broadcast band in the Mackenzie 
area of the North West Territory. The 
CBC explained that television programs 
would not be seen in the north for some 
time and priority is being given 
at present to the improvement of radio 


The transmitter 
building and 
towers of Radio 
Station PJB oper¬ 
ated fay Trans 
World Radio at 
Bonaire in the 
Netherlands An¬ 
tilles. This super- 
powered station 
with a S2SKW 
broadcast band 
transmitter and 
26SKW on short¬ 
wave has been 
widely heard 
throughout the 
world since its 
November debut . 


coverage. Listeners in the north had com¬ 
plained that Radio Moscow and the AFRS 
provided better signals than the CBC on 
short wave. 

DXING WORLD WIDE 

The special program for the DXer, broad¬ 
cast by Radio New York World Wide, is 
heard at 1900 hours GMT on Saturday. 
The program has recently introduced notes 
for medium-wave listeners, and this is sup¬ 
plied by the well-known National Radio 
Club of Buffalo, NY. The program for the 
broadcast band listener comprises a five 
minute segment of the session “Dxing 
World Wide.” 

Present transmissions are carried on 
WRUL using the frequencies of 11840, 
11875, 15440 and 17760KC. The station 
would appreciate reports from listeners to 
the session and comments on its value. 
These should be sent to “Dxing World 
Wide” Radio New York World Wide, 4 
West 58th Street, New York 19, 
NY, USA. The program consists of news 
for the medium and short-wave listener, 
as well as tape recordings of interesting 
stations heard by various listeners through¬ 
out the world. 

BONAIRE NEWS 

Interest in the new Trans World Radio 
station at Bonaire, Netherland Antillies, is 
increasing as tests continue on many fre¬ 
quencies. The transmissions on 11765KC 
have been heard at 1900 to after 2000 with 
announcements in many foreign languages 
between the music items; the transmissions 
were announced as being on reduced power. 

One of our readers Jerome Van Der 
Linden, of Adelaide, supplies the proposed 
schedule for the Bonaire transmissions, de¬ 
tailing the relays they plan to carry of 
Radio Netherlands. 

2000-2050 English for West Africa 15165 
2100-2200 Dutch for West Africa 15165 
2230-2320 Spanish for South America 

15425 

0120-0220 Spanish for South America 

6005 

0220-0350 Dutch for North America 9730 
0400-0450 English to North America 

9730 

RADIO DAKAR ON 9720KC 

A new frequency for Radio Senegal at 
Dakar has been heard on 9720KC. 

The English news is at 1800 to 1815 
GMT and, following the news, a program 
in English continues to 1830 when the 
broadcasts revert to the French language. 

News in French is at 2300, according to 
a report from Europe, but this is too late 
for reception here. 

The station verifies reception with a fold- 






















SOUND PROJECTORS 

Cinevox Prefect or Victor Pyrox 
16mm in good working order. 240v 
operated, complete with speaker 
and amplifier. 

£47/107- 


CIRCULAR SLIDE RULE 

3 3 /dn diameter. Will do the 
same work as the conventional 
slide rule. Instruction book in* 
eluded. 

12/6 each. Post 1 /*• 


REFLECTOR GUNSIGHT 

Contains these lenses: 

1 Lens lin Focus, l*/ain diam. 
1 Lens 1 11/ 16in Focus, lViin 

diameter. 

1 Air-spaced Lens, VAln diam. 
1 Filter Lens, 1 Graticule. 
1 Lampholder. 

18/6 each 

Post.: N.S.W., 3/*; Interstate, 4/-. 


PMG TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 
Complete with Vi-mile wire. 

£11/10/- pair 

<2 TELEPHONE SETS) 

3/* cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 


10 CHANNEL VHF 
TRANSCEIVER 

Types TR1934 100-125 Me/s and 
TR1935 125-150 Mc/s 
28 Volt DC operated. AM Single 
Crystal locks both Tx and Rx on 
same channel. Complete with 
genemotor 

£16/10/- 


AERIAL CAMERAS 

F.24 Mark IV 2.9. Lens, stops 11, 
8. 5.6, 4, 2.9. 

With 3” x 8” FI. Lenses complete 
with wooden case. 

£19/10/- 

5/ Cartage to Rail. Freight pay¬ 
able at nearest attended railway 
station. 


POWER PACKS 

Input 200-250 vac output 250VDC- 
70MA. Smoothed plus 6.3 volts AC, 
2 amps output. Dim. 7in x S'/ain x 
ZViin. 

£5/19/6 

Post: N.S.W. 7/-; Interstate, 9/6. 


12 CREED 
TELEPRINTER 

Tape printers model 47.R 240 
Volts operated. 

£17/10/0 


2-WAY RADIO 

No. 122, 2—8 megs 12 Volt oper¬ 
ated, suit ship to ship and ship to 
shore radio service. Complete 
station air tested. With power 
supply lead, phone and mike, etc., 
less crystals. 

£37/10/- 

5/ Cartage to Rail. Freight pay¬ 
able at nearest attended railway 
station. 

lOOKc CALIBRATioT 

CRYSTALS 

Ideal for crystal calibration in 
Receivers 

65/- Postage 3/6. 

455” Kc NATIONAL IF 

FILTER CRYSTALS 

65/- Postage 3/6 



P.M.G. TYPE KEY SWITCHES. 
Up to 8 sets changeover, 4/6 each. 



P.M.G. TYPE PHONE PLUGS 
AND JACKS.4/6 pr. 


NIFE CELLS 

1.2 Volt fully charged, 4in x 3in 
x lin 4 AH. 

10/- each 

Post N.S.W., 2/6; Interstate 3/6. 

2.4v 6in x 2in x l'A 10 A.H. 25/. 
1.2v 8 x 4 x 2in 25 A.H. 39/6. 
Post, N.S.W., 7/; Interstate, 9/6: 


Battery Chargers 

240 to 6 or 12 Volts at 2.5 amps. 
Will charge either 6 volt or 12 
volt batteries. 


HIGH STABILITY 
RESISTORS 

I.R.C. brand new Viw, lw, 2w, 
tolerances between 1 and not ex¬ 
ceeding 5 r /r including 100, 360, 

560, 750, 15K, 22K, 27K, 100K, 
180K, 220K, 560K, 820K, ohms. 
Usual price 4/- each, 50 assorted 
different values for only 

37/6. Post 1/6 


ASTRONOMICAL 

TELESCOPES 

3Viin, Reflector, 126 magnification. 
Complete with 4x finder and 
equatorial mount. 

£29/10/- 

Posl: N.S.W. 7/, interstate 12/. 


THEODOLITE 

Cooke Troughton and Simms, Lon¬ 
don. Mlcroptic. Tested. Complete 
with Tripod, £137/10/. 


3000 TYPE RELAYS 

P.M.G. 200 Ohm — 2,000 Ohm 
Coils. 12/6 each. 


TELEPHONES 

Sound Powered. Can be used as 
Microphone and Receiver. New. 
With 50ft cable. 

38/6 pair 

Post.: 2/6; Interstate, 4/. 


S.T.C. 

DYNAMIC MICROPHONE 

Low Resistance — Type 4017 
Ideal studio, P.A., etc., 

£10 each 

Post N.S.W., 7/; interstate 9/6. 

PHILIPS RESISTANCE 
Capacitance Bridge 

No. W r YA2450, £I 0 0 ». 


VALVES 
BRAND NEW 

IN CARTONS 


Special discount for quantity 


6SN7GT 

9/6 

6AL5 . . 

10/ 

89 . . . 

10/ 

6AK5 . . 

17/6 

6Q7 . . 

7/6 

6Y6 . . 

10/ 

12SA7 . 

12/6 

6X4 . . 

10/ 

6H6 . . 

4/6 

6C8 . . 

7/6 

80 . . . 

12/6 

6F8 . . 

7/6 

41 . . . 

12/6 

6N7 . . 

10/ 

5U4G 

9/6 

6R7 . . 

5/ 

77 . . . 

10/ 

6L7 . . 

5/ 

VR150-30 

10/ 

7L7 . . 

5/ 

5CP1 . . 

39/6 

5678 . . 

2/6 

EF50 . . 

3/6 

QQEO4/20 


6U7 . . 

7/6 


50/ 

VI103 

10/ 

12SK7 . 

5/ 

VH120 . 

7/6 

VR1120 . 

5/ 

1L4 . . 

10/ 

VR118 

7/6 

717A . . 

7/6 

VR65 . . 

2/6 

K4C . . 

10/ 

6R7GT . 

5/ 

884 .. . 

17/6 

VT4C 

7/6 

10 . . . 

10 / 

AU5 . . 

10/ 

5Y3 . . 

12/6 

VU120 . 

10/ 

6C4 . . 

5/ 

VR116 . 

10/ 

6AG5 . . 

5/ 

U52 . . 

7/6 



957 .. . 

5/ 


3” CV2184 . 22/6 


PLEASE ADD POSTAGE 
ON ALL ARTICLES 


TAPE RECORDERS 

Eicon .studio quality with level 
meter and mike save £100. 

2 track 3 3/ 4 and V/i IPS 

Price £37/10/0 


TRANSFORMERS 

240 Volt to 6 or 12 Vo;ts 8 anjps. 
£4/15/. 5 amps 49/6. Post N.S.W. 
7/. Interstate 9/6. 


CHOKES, 7.5H, 60mA .. . . 9/6 

5H 1.5A. 307- 

VIBRATORS, 6 and 12v, 7 and 

8-pin.7/6 each 

UNISELECTORS, 4 BANK 

HOMING TYPE.30/- 

INVERTERS 27v-80v 2KW 2000 
cycles .... £4/15/- 

INVERTERS, 26v-115v 2KW 400 

cycle.£4/15/- 

HAND MICROPHONES. with 
Press-to-Talk Switch. . . 9/6 ea. 
Post. N.S.W. 2/6, Interstate 3/-. 
INSTRUMENT TRIPODS, sturdy 
wooden frame. Telescopic. Ex¬ 
tends to 4ft 6in. £6/10/- 

EARPIECES. High Impedance 
crystal. Suit transistor radios, 
crystal sets, etc. With plug. 
Only 9/11 Post 9d. 

STEPDOWN TRANSFORMER 
AND RECTIFIER UNITS, 240- 

llOv, 2A.£5 

SELSYN MOTORS MAGSLIP 

Mk. n .52/6 ea. 

No. 19 2-way’ radios, complete 
with hand set, power supply, 

leads, etc. £17/10/ 

Meggers, bridge type, complete and 

tested.£37/10/- 

EVERSHED and VIGNOLES. 
500 volts. 


BINOCULARS 

PRISMATIC Coated Lenses. 
Brand new. Complete with case. 

8 x 30 £9 15 0 

7 x 50 £13 5 0 

10 x 50 £13 15 0 

12 x 50 £14 5 0 

Post., N.S.W., 7/-; Interstate, 12/-. 


SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

“ASTRONOMICAL” QUALITY 

General and Marine 
Use 

4 x 40 Genuine HANDLEY. 
Cost £30. Our Price . . £3/5/ 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Cost £45. 

Our Price . £4/18/6 

15 x 40 variable Power Otway, 
£7/15/. 

Freight payable at nearest 
attended Railway Station. 


LENSES 

Achromatic Coated 2 Element 
Air spaced Unmounted. 
Astronomical Quality 
Make your own telescope or lonc- 
focus Camera Lens and save many 
pounds. 


Diam. Focal Length. 

2*/2in 36in. £6/19/6 

3V4in 26in.£25 


Post 3/3 extra. 


RECORDING TAPES 

SCOTCH BRAND 
EX WOOMERA 
SLIGHTLY USED 
PERFECT ORDER. 

Can be used for home video, tape 
recording equipment, etc. 

2,400ft 12in Reel Viin Top Grade. 
Cost £75. Our Price £3/15/ roll. 

Post 7/; Interstate 9/6. 

Also same in Vtin. Ideal for pro¬ 
fessional quality audio recording. 
1200ft 7in reel Vi in 27/6. Post 1/2 
600ft Sin reel Viin 16/9. Post 1/2 
200ft 3in reel Viin 6/6. Post 1/- 


MOBILE TRANSCEIVER 

A.W.A. 6 volt 70-85 M/Cs 
£15/0/0. 

PHILIPS MOBILE 
TRANSCEIVER 

Type 1648/A 6-volt 70-85 M/Cs 
£17/0/0. 


LEAD ACID BATTERIES 

New 2 volt 1.5 amp 17/6. 12 volt 
0.75 amp 37/6. 

Post N.S.W. 2/6. Interstate 3/. 


SPECIAL lucky dip valve offer. 
12 new valves in cartons for 
only £1. We haven’t got time 
to sort them, so you reap the 
benefit. 

3BZ A.W.A. Receiver 200Kc to 
30 M/cs. 6 volt or 240 v. Air 
tested. £35. 

Receiver A.M.R. 101 A.W.A. 
Complete 2 to 25 MEGS with 
power supply and tested — £55 
Receiver A.M.R. 101 A.W.A. 
Complete 2 to 25 MEGS with 
power supply 1 coil box 

.£29/10/ 

Receiver National H.R.O. Com- 
pleie with power supply and 
tested 2 to 30 MEGS . . £55 

Receiver National H.R.O. Com¬ 
plete with power supply and 

box. £29/10/ 

Rectifier Unit: 

415V 3 phase Input 
Output 130 to 175 volts DC var- 
iable In 10 Steps. 10 Amps. Has 
Voltmeter, ammeter, I>/P Knife. 
S/W for DC control 3 phase 
O/L circuit breaker for .. £55 
Ideal for charging electric 
Fork Lifts, etc. 


DEITCH BROS. 


70 OXFORD ST., SYDNEY 


Between Crown and 
Riley Streets, City. 


SORRY NO C.O.D. 


£4/19/6 

Postage, N.S.W., 5/; 1’state, 6/. 


30 Power Coated Lens, 
Brand new. 



60 magnification with a 60 
mm coated objective lens. 
With Tripod. 

£17/10/- 

As illustrated. 

Postage 9/6; Interstate, 12/f 


£ 12 / 10 /- 


40 x 40 zoom focusing, 
with tripod 

£13/19/6 

Post 9/6, lot. 12/- 

























































































TESTS FROM PARIS 




During November the French Radio and Television Service in 
Paris conducted tests for ten days on many new frequencies, and 
invited listeners to report on reception. The reports were treated as 
a competition, and the winner was awarded a free trip to France as 
the guest of the French Radio for ten days, while a further 200 prizes 
were also offered. The many frequencies operated by Paris were also 
included in the transmission schedule. We are listing the new frequen¬ 
cies, as the service intends to register the most promising of the 
channels and add them to its transmissions. It was noted that 
numerous new transmissions in English were added to the Paris 
schedule, which will be welcomed by many listeners. 

The new frequencies in use were: 


KC 

GMT 


Languages: 

9680 

0030-0300 


Portuguese 

15130 

0700-0830 


French 

15350 

1515-1645 


French 

7125 

2000-2100 


French 

7120 

1800-1900, 

1900-1930 

French, Spanish, Portuguese. 

5980 

1600-2000 


Arabic 

5965 

1700-2200 


French, Arabic, Spanish 

17720 

0600-0700 

0700-0830 


French, English, Portuguese 
French 

17740 

1415-1515 

1515-1645 


French, English 

French 

15130 

1030-1100 


French 

15130 

1100-1300 

1815-1900 

1900-1930 


French 

French, English, Portuguese 
French 

11850 

1200-1300 


French, English, Japanese 

11725 

1430-1500 


English, French 

15190 

1430-1500 


English, French 

6120 

0000-0400 


French 

7120 

1800-1900 


French, Portuguese, Spanish 
Arabic 

5980 

1600-2200 


Arabic 

17710 

0500-0630 


German, Turkish, Polish 

11950 

1545-1600, 

1600-1630 

Arabic, French 


1 


ing card, and gives the address as Radio 
Senegal, P.O. Box 1765, Dakar, Senegal. 
The card lists several new frequencies; it 
shows 9720 in use 0800-1800, as well as 
5960 with lower powered relays on 4890, 
4950, and a new medium-wave station on 
764KC using 200KW. 

LAGOS ON 15255KC 

Signals from the Nigerian Broadcasting 
Corporation at Lagos, provide some ex¬ 
cellent reception in the 19-metre band, 
when using 15255KC for English from 
1800 to 1900 hours GMT. The program 
following the English session is in French. 
When closing at 1900 hours the station 
gives its frequencies as 41 and 31 metres 
and also 15255KC. The transmission is for 
listeners in Africa, but reports from the 
Pacific area and Europe give the reception 
in these areas as excellent. The Nigerian 
Broadcasting Corporation is using 100KW 
on this channel. The news at 1800 is fol¬ 
lowed by commentary and feature items 
and the balance of the program is of Niger¬ 
ian artists or from recordings by popular 
British and American artists. 

SWL RECORDS 

A new LP recording has been pressed in 
Hollywood of great interest to the short¬ 
wave listener, for it contains the identifi¬ 
cation signals, announcements, and nation¬ 
al anthems of many of the world’s short¬ 
wave stations on a 12-inch LP recording. 
This recording is of high quality, as the 
material has been supplied by the stations 
themselves. 

When hunting for stations which are 
normally heard only poorly, it is a consider¬ 
able advantage to have already heard a 
good-quality recording of the call sign or 
signature. 

As an example, one station Radio Om- 
durman, Kharoum, Sudan provides opening 
announcement in English, identification an¬ 
nouncement, Band music and introduction 
to the news, closing announcement, time 
signal, Arabic announcement, closing an¬ 
nouncement in Arabic and National 
Anthem. 

Other stations which have similar type of 
recorded announcement and interval signals 
include Radio La Cruz del Sur in La Paz, 


Bolovia; Radio Demerera, British Guina; 
Kol Israel Jerusalem; Radio Voice of the 
Gospel in Addis Ababa; Radio Diffusion 
National Malgache at Tananarive; Radio 
Club of Mozambique at Lourenco Marques 
and many more stations. 

The recording is marketed by SWL Re¬ 
cords, at 4017 Jackson Avenue, Culver 
City, California. The price for foreign buy¬ 
ers is 4.75 dollars U.S. 

A brochure and fuller details can be had 
on application to that address. 

| BROADCAST AND IV | 

PHILIPPINES. The Far East Broadcast¬ 
ing Company in Manila has announced 
the establishment of their first regional 
medium-wave station, with the recent 
opening of the new FEBC station at 
Marbel, Koronadal, Cotobato; it is 
located at the southern part of the Philip¬ 
pines, with Manila some 600 miles to 
the north. The difficulty of serving this 
part of the Philippines from the MW 
station DZAS has necessitated the open¬ 
ing of the regional station at Marbel. The 
station uses 1000 watts, but the fre¬ 
quency to be assigned is not known; the 
transmitter is one which was formerly 
used in the FEBC short-wave services. 
The two stations of the FEBC in Manila 
which carry Gospel and good music pro¬ 
grams are DZAS on 680KC with Gospel 
sessions and DZFE on 1030 KC a good 
music format station. The FEBC also 
operates three MW stations in the Okin¬ 
awa area, with English, Japanese and 
Chinese programs being the major 
languages carried. 

NEW ZEALAND. Additional call signs 
have been allocated to new NZBC 

! | NOTES from readers should be sent to I 
;; Arthur Cushen, 212 Earn Street, Inver- 
! carglil, N.Z. All times are in Greenwich | 

; Mean Time. Add 8 hours for Perth, 10 
hours for Sydney and 12 hours for 
! Wellington time. All frequencies are in; 
kilocycles. 


stations and have been now allocated as 
follows: 

1 ZU Taumarunue; 1ZO Tokoroa, 2ZH 
Hawera. As yet no details on power or 
frequencies have been announced. 

AUSTRALIA. Frequencies proposed to 
come into effect early this year have 
been announced by the Australian Broad¬ 
casting Control Board. This includes 
2KM Kempsey, N.S.W. moving from 980 
to 530KC; 3UL Warragul on 880KC is 
to move to 530KC. An additional station 
now on the air for 24 hours a day is 
6 IX in Perth, which uses 1080KC. 

INTERNATIONAL WATERS: A review of 
the stations operating in the European 
Area in international waters, was recent¬ 
ly given by Radio Canada, and, though 
the reception of these stations is rare in 
the Pacific area, at dawn in March some 
of these signals could be heard. The old 
Radio Atlanta, now Radio Caroline South 
is on 1495KC and is off the south coast 
of England, Radio Caroline North, olf 
the city of Douglas in the Isle of Man 
uses 1520KC; its address is P.O. Box 3, 
Ramsay, Isle of Man. Radio Sutch has 
been reported previously, and recently 
changed its ownership and broadcasts 
from a disused anti-aircraft platform in 
the Thames estuary using a frequency 
of 1532KC. Radio Invicta uses 1127KC, 
but is now reported on 980KC; this 
station has a mailing address in Folks- 
stone, Kent. Radio London is reported 
with 50KW to be operating on 600KC, 
also from the Thames estuary area. 

Off the coast of the Netherlands, Radio 
Veronica on 1562KC is on the air in 
Dutch and is the longest established 
pirate station; it has been heard in New 
Zealand, and gives it mailing address as 
P.O. Box 218, Hilversum, Holland. 
Radio North Sea, 1599KC, broadcasting 
in Dutch, is located off the coast of Hol¬ 
land. This station also had a TV trans¬ 
mitter using Channel 11. Operating in 
the Scandinavian area is another pirate 
station which replaced one recently closed 
by the Swedish Government, this station 
is operating on the frequency modulation 
band. Germany is reported as soon to 
have its first pirate commercial station, 
to be located near Hamburg and is re¬ 
ported to have a power of 150KW—by 
far the most powerful seaborn radio 
station carrying commercial programs. 

EUROPE. The pirate radio stations have 
caused many changes in Europe’s radio 
structure—longer hours, more variety in 
programs and higher power. It was an¬ 
nounced recently that increases have been 
made in power to the following: 548KC 
Konigslutter Abbenrode to 600KW; 575 
Mulacker to 300KW; 593 Frankfurt to 
30QKW; 971 Hamburg to 300KW; 1016 
Wolf Sheim 300KW; 1421 Saarbrucken 
now 300KW. 

TV IN THE SOUTH PACIFIC 

The first television transmissions in the 
South Pacific 'are now being carried from 
a transmitter at Pago Pago, in American 
Samoa. The station is using two channels 
for educational purposes. With the assigned 
call KUZK, it is giving excellent coverage 
in Apia, Western Samoa. 

This is the first television station in the 
South Pacific, but reports from Noumea 
indicate that television is scheduled to come 
into service in tha*t country. There is also 
a possibility of a commercial television 
station for Suva, Fiji. 


MEN AND LADIES 

Make from £7 to £70 a week. Work at home, 
full or part time. All ages, all localities. No 
machines or kits to buy. Splendid PREMIUM 
to early comers. FREE details from Dept. RH24. 

BOX 5070, G.P.O., SYDNEY 

(Send stamp for quick reply) 
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5C1W Cathode Ray Tubes, with Mu-metal Shield and Socket. £2/19/6 each. 
Brand-new Oak Switch Wafers, 6/ per dozen. Special price for quantity. 
Assorted Ducon Resistors. 7/6 per 100. 

Vernier Dial, brand new. 9/6 each. 

72 ohms Coaxial Cable, 100yd coil, £5, or 1/6 per yard. 

DUCON OIL FILLED CONDENSERS 

Paper 9mfd, 4,000 D.C.W. £2/10/- each. Brand new. _ 

NEW 4-GANG VARIABLE CONDENSERS 

With vernier dial. 39/6 each. 

NEW HEADPHONES AND MICROPHONES 

Suit 19, 22 or 122 Transceivers. 37/6 each. 

VALVES, BRAND NEW IN CARTONS. 

6 V6G, 10/- each. 6AK5, 12/6 each. OA2 VR tube, 10/- each. 

100 ASSTD. NEW RESISTORS. Erie, I R C. Welwyn, 10/- per 100. 

Pye Reporter Radio Telephones, Ex-cabs. Complete with 12 valves. Min. 
Types, 12V Vibrator. Power Supply, Speaker, etc. Approx. 70 Mcs., suit 
conversion, £15/10/- each. 

New case of plugs cables and Junction Boxes etc. For 19 Transceiver, £4/10/. 
455Kc I.F. Transformers, 5/- each. 


CLEARANCE OF ODDMENTS 

CARTON OF OVER £5 WORTH OF PARTS, ONLY £2-0-0. 


SWITCHES 
Bulgin Push Button 
2/6 each. 


A.W.A. CHOKES 
20 milli Henries. 16 amps D.C. 
£3/10/0 each. 


OIL FILLED BLOCK 
CONDENSERS 

.5 mfd 3,000 V.D.C.W. 

.05 mfd 4,000 V.D.C.W. 

10 mfd 125 V.D.C.W. 

1.5 mfd 400 V.A.C.W.K.G. 

7/6 each. NEW. 


TV IF formers and can with slugs 

2/6 each. 

Formers 1/ per dozen. 

TO CLEAR 

£in High Q Iron Slugs with iin 
brass adjust screw. 6/ per Doz. 
7-Pin Miniature Ceramics socket. 

1/ each. 

1,000 ohm Relays 7/6 each. 

5CR522 Genemotors 12/6 each. 

P.M.G. Jack Cords, red or black 

less plugs. 6/ per doz. 

Fuse Holders, 1 hole mounting, 
2/6 each. 

Oil filled Block Condensers, .1 
7500 volts 7/6 each. 

Brand new Slydlock Fuse Hold¬ 
ers 2/6 each. 

5 amp Fuses 2/ per doz. 


I.R.C. RESISTORS 

25 ohms 20 watts 2/6 each. 

75 ohms 20 watts 2/6 each 

47 ohms 30 watts 2/6 each. 

16 ohms 8 watts 2/6 each. 

1200 ohms 30 watts 2/6 each. 

1200 ohms 12 watts 1/6 each. 

1000 ohms 3 watts 1/ each. 

2000 ohms 3 watts If each. 

1000 ohms 5 watts 1/ each 

10,000 ohms 5 watts 1/ each 


WELWYN RESISTORS 

100K 1% 

1/ each. 

150K 5% 

1/ each. 

900K 1% 

1/ each. 

RECO RESISTORS 

3.9 ohms 5 watt 

1/ each. 

4 ohms 6 watts 

1/ each. 

Carbon Mic. Inserts 

2/ each. 

Bowden Cables, 6ft 

5/ each. 

SCR522 Circuits 

12/6 each. 

P.M.G. Key Switches. Ideal model 

railway intercoms, 

etc. 2/ each. 

6 CQ6 Valves 

5/ each. 

7 pin Hi Insulation 

Sockets 9d each 

7 Pin Sockets and Shields. 2/ each. 

Westinghouse 

Rectifiers 

BRAND NEW 

Type 18 RA 1-1-8-1 

2/6 each. 

Type 16K4 

1/6 each. 

Type 16HT4 

1/6 each. 

Type 12 Westector 

1/- each. 


Telcon shielded single core cable No. 
TA518, 9d per yard. 


ALL ARTICLES PLUS FREIGHT 

PARAGON RADIO 

479 PARRAMATTA ROAD, LEICHHARDT — 
560-9402 (TOP TAVERNER'S HILL) 560-9402 


FLASHES FROM 
EVERYWHERE 

PERUVIAN station Radio La Chronica, 
in Lima, is giving fair reception on 9520 
KC at 0830 in New Zealand during its 
normal all night transmission. The station, 
which can also be heard at times on 
1320KC MW, is one of the most notori¬ 
ous in Latin America? for its non-verifying 
policy, and few listeners have ever been 
lucky enough to add this station to their 
verifications. 

GERMANY’S transmission to Australia 
and New Zealand for our morning re¬ 
ception, 2110-2200 hours GMT is now on 
two new frequencies, 5980 and 7275KC. 
Signals are best on the lower frequency. 
The evening service to this area, carried 
from Cologne in English 0845-0940 is on 
11925, 15275 and 17845KC. All these 
frequencies provide excellent reception in 
the South Pacific area. 

SENEGAL with transmissions from Dakar, 
is carrying out an experimental trans¬ 
mission to Western Europe from 1730 to 
1800 hours GMT Monday to Friday. The 
frequency of 9675KC is announced but 
the signal is on 9673KC, with side inter¬ 
ference from Warsaw on 9675 and Saudi 
Arabia on 9670KC. (Report from the 
Swiss DX Session). 

SAUDI ARABIAN Broadcasting Service is 
Carrying out test transmissions on new 
installations in Jeddah, according to the 
station announcements, given in English 
and Arabic. These give the schedule as 
1200-1800 on 9670KC; 1200-1500 on 

11950KC; 1500-1800 on 7120KC. The 
station requests reception reports to its 
studios in Jeddah but, from observation, 
it seems the announced schedule is sub¬ 
ject to some variations as to the hours 
of transmission. 

VATICAN changes have been reported by 
Robert Valentine of Guildford, N.S.W., 
who reports the signal to Africa on 
21490KC at 1030 GMT; verification came 
to hand in ten days airmail. The trans¬ 
missions on this band are at their best 
at this time in our mid summer and some 
surprising signals, with excellent quality 
reproduction, is reported by our reader. 
Further changes are noted in the service 
to Australia and New Zealand from the 
Vatican. The session at 1130 is now on 
15155 and 11770KC and the one at 2200 
uses 9630 and 7250KC. 

SWITZERLAND, in its summer service for 
this area, drops the 0700 GMT trans¬ 
mission in favour of the one at 0900, 
which is at present on 15305, 17820 and 
21520KC. Another session 0715-0815 in 
English to Japan is noted on 9670KC, 
for the period 0715-0815. 

CANARY ISLAND has a new high-power¬ 
ed short-wave station operated by the 
Spanish Government, using the slogan 
“Radio Nacional de Espana.” The 
station, using a power of 50KW, has been 
heard on 9660KC in place of the an¬ 
nounced transmitter frequency of 9640 
KC. The station relays the programs of 
“Radio Nacional de Espana*” in Masrid 
1400-1600. 

KABUL in Afghanistan has been heard in 
the service to Europe with German at 
1830 and French at 1900 hours on the 
new channel of 11935KC. However it has 
now returned to its established channel of 
9635KC. The Kabul service in English 
continues to give good reception in this 
area at 1100-1130 on 15135KC. 

NORTH KOREA with its transmissions 
from Pyongyang, is now broadcasting its 
services in English to Middle East and 
Africa, 1800-1900 and 1900-2000 on 7580 
and 6540KC; to Latin America 0300- 
0400 on 14520 and 9750KC. To South 
East Asia, from 1000 to 1100 hours GMT 
they are using 7580 and 9750KC and 
these two frequencies are again in use 
1100 - 1200 . 
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ANSWERS 


When writing to us:— 

• Please give your name and full 
postal address, including the 
State .... N.S.W. &c. 

• Please write the above inform¬ 
ation clearly or, for preference, 
print it in block letters. Your co¬ 
operation will facilitate deliv¬ 
ery of replies by mail, where 
such are called for. 


SERVICING COURSE 

MJ.D. (Mile End, S.A.), asks if ye could 
publish a series of articles on servicing 
and test equipment use, along the lines 
of the current “Basic Radio Course.” 
He mentions a number of books which 
could be used to provide reference 
information for such a series. 

Just at present we aren’t able to consider 
launching a new series along the Jines you 
suggest, M.J.D., as there is a long list of 
projects which our staff has to face — 
projects which have been shown by 
readers’ letters to be rather more urgent 
than a series on test equipment use, un¬ 
fortunately. 

However, we will certainly file your sug¬ 
gestion as something to be kept in mind- 
Until we are able to do something along 
these lines, we can only refer you to the 
books which you mention. 

CAREERS IN RADIO 

E. Y. (West Rockhampton, Qld.), says he 
has been a reader of “Radio TV and 
Hobbies” for many years ^nd asks 
whether we could prepare an article 
setting out details of electronic training 
and careers covering all states of Aust¬ 
ralia. He also has some questions 
about improving the DX performance 
of receivers by connecting the aerial 
to points other than the regular aerial 
terminal. 

An article along the lines you mention 
would be useful but, as you have suggested, 
it would also involve many difficulties in 
collecting the information. We would have 
to include New Zealand and we would also 
have to relate training facilities with oppor¬ 
tunities for subsequent employment, in all 
States. Because of the time it would involve 
collecting the information, it becomes 
primarily a staff problem. 

Regarding the second matter, it is quite 
possible that the signal from a distant 
station may sound louder if the aerial is 
connected directly to the top of the input 
tuned circuit rather than to the normal 
aerial terminal. In technical parlance it 
could be said that the aerial has been 
coupled more “tightly” to the receiver. 
However, by so doing, the selectivity of the 
first tuned circuit is prejudiced and, with it, 
much of the receiver’s discrimination against 
interfering signals, spurious responses and 
so on. Hence the tendency for the stronger 
signal to be marred by whistles and other 
forms of interference. The difficulties would 
multiply during the evening hours, simply 
because more stations would become audible 
and capable of breaking through the now 
inselective receiver. As for the connection 
being “safe” or not, this would be a matter 
of chance. The regular aerial terminal is 
isolated from the DC potentials in a re¬ 
ceiver on the assumption that it will be 
connected to an outside wire, which may 
conceivably come in contact with an earth 
wire. If connection is made to the first 
tuned circuit, there is some risk that an 
unrealised connection to earth could upset 
operation of the grid or base bias voltages. 
Added to this is the risk of poking 


TO CORRESPONDENTS 


around inside the “works” of a receiver, 
particularly the unfamiliar and very cramp¬ 
ed works of transistor sets. 

Much the better approach would be to 
erect a bigger aerial and an effective earth. 
A good aerial and earth, connected to the 
proper terminal, is a much better answer 
all round than a small aerial connected to 
the wrong place, and which has to be 
changed over each night and morning. 

POWER TRANSFORMERS 

No Name (Cheltenham, Vic) draws our 
attention to a couple of readily avail¬ 
able transformers with heater windings 
from which can be derived a variety of 
voltages. 

Thank you for your letter, which we have 
filed for use at the first opportunity in 
the “Reader Built It” page. 

TAPE ARTICLE 

G.D. (Wollongong, N.S.W.) asks if we 
could publish an article dealing with 
the theory of magnetic recording. He 
feels that such an article would interest 
many readers, owing to the increasing 
interest in tape recording. 

An article on the theoretical side of tape 
recording might interest many readers, G.D., 


MALENY, QUEENSLAND 

We are holding a letter from a* Mr. 
W. Jeffries, C/o Post Office, Maleny, 
Q’land. Our reply has been returned 
to us, marked “unclaimed,” from the 
Maleny Post Office and we would be 
pleased if the reader could supply 
a more complete address. 


and we shall certainly keep your suggestion 
in mind. As with so many of the sugges¬ 
tions we get, however, it may take a while 
before we are able to present the article. 
We have only a certain amount of space 
in the magazine, and so much to fit into it! 

REFLEX AMPLIFIER 

C.C. (Warilla, N.S.W.) asks if the “Add-On 
Loudspeaker Stage” which we described 
in August, 1963, would be suitable for 
use with the “One Transitor Set” pub¬ 
lished in the July, 1962, issue. 

By all means, C.C., as the August, 1963, 
amplifier was designed to operate with all 
small sets of this type. However, it should 


be noted that with non-reflexed sets such 
as the July, 1962, design, the c^bination 
may not have sufficient gain to give accept¬ 
able loudspeaker volume on non-local 
stations. If more gain is required, it would 
be necessary to add a third transistor, along 
the lines of the “Two Transistor Ampli¬ 
fier For Small Receivers” of June, 1961. 

ELECTRONIC FLASH 

P.H. (Canterbury* N.S.W.) writes to suggest 
the description of an electronic flash 
unit and details the features he would 
like to see included. 

Many thanks for your letter and kind 
remarks, P.H. Unfortunately, as we have 
commented before in these columns, the 
presentation of an electronic flash unit pre¬ 
sents a number of difficulties. A major one 
is the provision of a suitable reflector, 
which needs to have a high order of effi¬ 
ciency if full use is to be made of the 
limited light output from a flash tube. 

Also, many of the requirements you list 
would be difficult to satisfy. A high output 
such as you suggest presents problems of 
portability, both in regard to the unit proper 
and the battery. This problem becomes even 
greater if we attempt the very short charging 
time you specify. Finally, it would be diffi¬ 
cult to provide an exposure time ratio of 
10 to 1 in a single tube, unless a similar 
variation in light output was acceptable. 
Otherwise, two different tubes would have 
to be used. All things considered, we 
suggest that it may be wise to modify 
these requirements, whether you are con¬ 
sidering either a commercial or home-made 
unit. 

RADIO CONTROL 

“Interested Reader” sends in a clipping from 
an overseas journal showing a minia¬ 
ture, transistorised radio control trans¬ 
mitter. He suggests that we may be 
able to develop something similar for 
local conditions. 

The vital thing about the description is 
that it “works well with a sensitive receiver” 
and, from our limited experience with such 
devices, it would have to be very sensitive 
indeed. This presents a difficulty in itself, 
added to which the receiver becomes equally 
sensitive to other signals or to interference, 
which can be tragic in the case of a model 
plane. There is a lot to be said for using 
a transmitter of the highest practical power 
and keeping the receiver requirements to a 
minimum as a result. 


r 
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RADIO, TELEVISION AND HOBBIES QUERY SERVICE 

T O assist our readers, "Radio, Television and Hobbies," conducts a technical query service. 
Conditions governing this service are set out below:-^- 

(1) Requests for copies of circuits or technical queries requiring an answer through the post must be 
accompanied by postal note or stamps to the value of TWO SHILLINGS. Queries not accompanied by a 
fee will be answered in rotation on these pages. 

(2) For the 2/ fee, we will supply circuit data, as available, from our files. The amount of data 
available varies, but in no case can it include information additional to that already published in the 
magazine. For complicated projects involving material extracted from more than one issue, an extra fee 
may be requested. As a rule, requests for circuits will be answered more speedily if they are not compli¬ 
cated by questions requiring the attention of technical personnel. 

(3) The technical query service is aimed primarily at assisting readers in matters relating directly 
to articles published in the magazine. Answers will be given in note form and only so far as can be 
drawn from general knowledge of the relevant subject. We cartnot provide lengthy answers, undertake 
special research, discuss commercial designs or draw special circuits. Please note that the inclusion of an 
extra fee does NOT entitle correspondents to special considerations. 

(4) The editor reserves the right to return query fees or to limit the scope of an individual reply 
where it is felt that a partial answer will be better than none at gll. 

(5) In addition to the normal query service, chassis blueprints are available for most of our projects 
showing the position of all holes and cutouts for metal-working, but containing no details of wiring, etc. 
Apart from complicated projects like TV sets and oscilloscopes, most blueprints cost 5/ each. Original 
photographs of most projects are also available, from 5/ for a 6in x 8in glossy print; postage 9d extra. 

(6) Letters should be addressed to the Technical Editor, ‘^Radio, Television and Hobbies," Box 2728, 
G.P.O., Sydney. 

(7) ''Radio, Television and Hobbies" does not deal in radio components nor will we debate the 
relative merits.of competitive products. Prices and specifications of merchandise must be obtained from 
our advertisers. 

(8) Technical queries are not answered by telephone. 
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phone 

iSlilil uT LA3845 

# 136 VICTORIA R'R MARftlCKVILIE.SYONEV. N SW 

EVENINGS & WEEKENDS PHONE XW5956 


636 KING STREET, NEWTOWN-LA7008 



American 

Raytheon Transistor 
Depth Recorder 

0 to 100ft. 


Simple installation and operation. Direct reading in 
feet. Visual indication of large fish. Operates from 
internal battery or external supply. 

A MUST for Fishing or Boating £42/10/- 


AMPLIFIERS 

Public Address Range 
240V-AC 



MINI-LAB 

MULTIMETER 

COMBINES 

R.F. Sig. Gen. Audio SIr. Gen. 
D.C. Voltmeter. A.C. Voltmeter. 
Resistance and Capacitor Substitution 
Box. Field Strength Meter. 

£10/7/6 

POST 5/-. 


PLAYMASTER 106 
AND 107 


Feb. and March R. TV & H. 

106 

WIRED AND TESTED, £42 

107 

WIRED AND r?0/m/ 
TESTED, toy / IU/- 


MECHANICAL FILTER 

For SSB Receivers. 

455 KC. Balanced or unbalanced 
as required. 

£19/17/6 post 5/- 


PLAYMASTER 2 

With Wide Range Tuner in Cabinet, 
as Above. P.P. Output, 7 Watts per 

Channel. £39/10/- 

SPEAKER VENTED 
ENCLOSURES 

Twin Cone Speakers 


With Bin 
Fitted, 


£9/10/- Each 


Vented Enclosures for 12in Speakers. 

5 */s £ 11 / 15 /- 


COLLARO STEREO 
TAPE DECK 

As used In R„ TV & H. 
stereo recorders. 

Also operates as 4-track monaural. 
Latest hi-fi Michigan heads. 

£25/15/ 

2-Track Mono £19/-/- 


CITIZENS BAND 

17.140 Me, Fonet 101B 
10 Transistor Transceivers. 
Hi-Power. 240 MW. 

Range to 10 miles. 

£ 32/10/. Ea ch 
MITY—AMP. 

5 Transistor Amplifier, 2 Watt 
Hi FI Output. 

6 or 12V input. 3 to 45 ohm output. 
Including Connection diasramatlcs 
for mono, stereo, P.A, and Inter¬ 
com. use. 

£7/15/- 

SPEAKERS, 6in x 4in. 33 Ohm. 

£2 Each 

Pack and Post 5/- 
Complementary Circuit, Encapsulated 
unit. Canadian manufacture. 
Parts for A.C. Power Supply 

Mono.£5 15 0 

Stereo.£6 3 0 


MINIATURE P.A. AMPLIFIER. 

15 WATTS OUTPUT. 

Multimach Ferguson O.P. ttans- 
fomcr input for crystal mike and 
pick-up with electronic mixing. P.P. 
EL.84 output. £ 17/15/ 

30 Watt. As above EL34 P.P. 

£25/15/ 

40 Watt. As above EL34 P.P. 

£37/15/- 

60 Watt. As above EL34 P.P. 

£42/15/- 

100 Watt. As above KT88 P.P. 

£63/17/6 

LINE OR VOICE COIL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost. Ultra Linear output £21/15/- 
5/20. As above.£32/15/- 

BATTERY-AC 

OPERATION 

6 valve 6 v plus 240v-10 watt 

£27/15/- 

7 Valve 12v plus 240v-12 watt 

£29/17/6 

7 Valve 12v plus 240v-25 watt 

£35/17/6 


* -a! 

LEADER 

SIGNAL GENERATOR 
LSG 11 

240v A.C. Powered. 

6 Band, 120 Kc to 390 Megs. 

Provision for Crystal. 

An Ideal TV Marker Generator. 

£15/15/- 

Posi. N.S.W. 7/6, Interstate 12/6, 


LEADER SWEEP AND 
MARKER GENERATOR 

TV K.M. I.SG 532. 

2 to 270 megs. 4 bands. 

5.5 meg. crystal for sound, 
sweep width to 12 megs. 

£69/10/ 


I.F. 



20 

CT500 


T.V. BOOSTER UNITS 

Improve results In fringe and country 
areas. No fitting required. 

£10/17/6 

Post. N.S.W. 5/, Interstate 7/6. 

T.V. TUNERS 

New 10-channel Tuners. 

£7/10/- 

Post 7/6. 


PHILIPS 
DISC JOCKEY 

4-Speed Players. 

6V. D.C. OPERATION. 
MONAURAL CRYSTAL HEAD 

£4/17/6 

STEREO. 

£5/17/6 

Post. N.S.W. 7/6. Interstate, 12/6. 


LATEST 

4-SPEED PLAYERS 

240V A.C. Mono .. .. £5 15 0 

240V A.C. Stereo .... 8 10 0 

Battery Mono . 9 15 0 

Battery Stereo . 10 15 0 

Battery Mono 45 r.p.m. 

In Cabinet. 412 6 

Post. N.S.W. 7/6, Interstate 12/6, 


Send for full details on 
Radiogram Chassis, TV and 
Amplifiers• 


VALVE TESTER 

Tests all valves, diodes, rectifiers, 
checking filaments, shorts. Merit on 
direct reading. Good-bad meter. 
Complete with tube chart. 

£13/7/6 

Post. NSW 7/6. Interstate 12/6. 


V.T.V.M. 

7 Ranges A.C. Powered. 
D.C.V. 0, 1.5, 5, 15, 50, 150, 500, 
1,500. 

A.C.V. 0, 1.5. 5, 15, 50, 150, 500, 
1,500 R.M.S. 

A.C.V. PTOP. 0, 1.4. 4, 14, 40, 
140, 400, 1,400, 4,000. 
Resistance 1 ohm to 1,000 megahm. 
D.B. -- 10 D.B. to + 65 D.B. 


£21/5/- 


Post 10/. 

H.V. Probe to 30 KV, £4/2/6. 


AUDIO GENERATOR 

Sine and Square Wave. 

20 Cycles to 200 KC. 4 Bands.b 
Frequency response plus/minus 
1.5 D.B. 

60 Cycles to 150 K.C. 
Output impedance 5,000 ohm. 
Output volts, 0 to 7. 

£22/2/6 


RESISTANCE- 

CAPACITANCE 

Bridge and Analyzer 
Capacity 20 pfd to 2,000 mfd. 
Resistance 2 ohm to 200 megs. 
Also tests power, factor, leakage, 
impedance, transformer ratio, insula¬ 
tion resistance 
to 200 megs, at 600V. 
Indications by eye and meter 


C.T. 330. 20,000 O.P.V. 

D.C. Volts, .6, 6, 30, 120, 600. 1200, 
3000, 6000 A.C. Volts. 6, 30, 120, 
601). 1200. D.C. Current. .06-6. 60 
600mA. Resistance. 6K, 600K, 6meg. 
60meg. D.B. minus 20 to plus 62 
5 Ranges. Specially suitable for 
transistor use. 

£7/19/6 post 5/. 

C.T. 500. 20,000 O.P.V. 

D.C. Volts, 2.5, 10. 50. 250. 500, 
1000. A.C. Volts, 10, 50, 250, 500. 
1000. D.C. Current, .05, 5.50, 

500mA. Resistance. 12K, 120K 

1.2meg., 12meg. D.B. minus 20 to 
plus 62. 

£7/5/- post s/. 

S.E. 550. 100,000 O.P.V. 

D.C. Volts, .5, 2.5, 10, 50, 250, 500, 
1000. A.C. Volts, 2.5. 10, 50, 250, 
1000 D.C. Current. lOuA. 2.5, 25, 
250mA, 10 amps. Resistance. 2K 
200K, 2M, 20.M. D.B. minus 20 to 
plus 62. 

£10/12/6 Post, 7/6. 

P.T. 34 1,000 O.P.V. 

D.C. Volts. 0, 10, 50. 250, 500 

1 , 000 . 

A.C. Volts. 0. 10, 50, 250, 500, 

1 , 000 . 

M.A. 1-100-500 RESISTANCE. 

£ 2 / 12/6 Post 5 /. 

200 H. 20.000 O.P.V. 

D.C. Volts, 5, 25, 50. 250, 500, 
2500. A.C. Volts. 10, 50, 100, 500, 
1000. D.C. Current. 50nA. 2.5. 
250mA. Resistance. 6K, 600K. 

Capacitance. 2 D.B. Ranges. 

£5/7/6 Post. 5/. 

ALL PRICES NET. INC. S./TAX. 


£25/19/6 


STEREO RECORD 
CHANGERS 

1965 model. 4-speed. 

£10/15/ 

De Luxe Model, 

Fully machined and balanced. 
Heavyweight turntable. Ceramic cart¬ 
ridge. 

£13/15/ 

Post. N.S.W. 12/6, Interstate 17/6. 
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PLAYMASTER 2 
STEREO AMPLIFIERS 

Push-Pull. 8 Watt per Channel 
Bass and Treble boost and Cut. 
Wired and Tested. 

£51 

SIGNAL INJECTOR 

Transistorised'. Fountain Pen sized 
Unit for Signal Tracer in Radio. 
TV and Amplifier Service. 

£2/12/6 

POST 2/6. 


GUITAR 

AMPLIFIERS 

10-Watt, Two Channel, with Twin 
Cone Speaker. £25/15/-. 

14-Watt. 4 Inputs. Bass and Treble 
Boost. 2 Twin Cone Speakers. 
£29/15/-. 

17-Watt. Four-Channel. Bass and 
Treble Boost. Two Twin Cone 
Speakers. £36/17/6. 

35 WATT 

4-Channel. Bass and Treble Boost. 
4 Twin-Cone Speakers .. £52/10/- 
60-Watt. 2 Unit 
4-12in Auditorium Speakers. 

£85/17/6 

Vibrato with foot control and 2 
p r e-set controls for frequency and 
intensity. £5/5/- extra on above 
models. 

14 plus 14 WATT 

With Reverberation. May be used 
as 28 Watt or as 14 Watt plus 14 
Watt Reverb. 2 9x6 W'oofer 

Speakers. 2 9x6 Twin-Cone 

Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato Control 
included. 

£81/15/- 

SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 
4 Input Channels. Bass and Treble 
Boost. 2 12in Radial Beam Speak¬ 
ers. Perfect reproduction on 20 
cycles. 

£72/17/6 

TAPE ECHO UNITS 

6 Bradmatic Heads. 9 Speed. Up to 
30 reverbs. 

£72/10/- 

Suit any Amplifier. 


ffflp 8 

•ijk^I This outstanding receiver for Ham 
| or General use. 

^ — Wired — Tested 

Guaranteed 

£11/4f\/ With mechanical filter- 

III/ 10/- £20 Extra 

| P.A. SPEAKERS 

15 S/iT/.”" 1 ' 

In Double Ended Flare*. 

TRANSISTOR CAR RADIO I Duolateral Coverage. 

Push-button operation. High sensl- EH / C / 

tivity. Tailored to fit most modern f . ~ ' V “ 

cars. 6v or 12v operation — state Llne Output Transformers to suit. 

voltage. Polarity and speaker size. 17 6 extra * 

£29 Complete P.A. SPEAKER 

NEW RECORDING i DRIVER UNITS 

TADC American Rating. 30 Watts. 

1 c Voice Coil 16 ohm. 

3in Mylar L.P. 300ft .... 10 6 E I ft / 1 C / 

54iin Mylar L.P. 1150ft .176 XIU/IP/- 

5 J /ain Mylar D.P. 1650ft .117 6 15 Watt Rating. 

7in P.V.C. 1200ft.1 5 0 . /1 *7 

7in Mylar L.P. 1800ft .117 6 X//I//0 

7in Mylar D.P. 2400ft .... 2 15 0 REFLEX HORNS TO SUIT. 

lOViin Mylar L.P. 3500ft . . 4 15 0 » 1A/1C/ 

Post 2/6 per Spool. XI U/ I J/- 

~ miiiiiiiiiiiiiHiiiiiiiiiiiiiiiiuiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii* 

I WEEKEND - HOLIDAY - EVENING I 
1 DEMONSTRATIONS AT C0LLAR0Y \ 

1 PHONE XW5956 FOR APPOINTMENT TO TEST STEREO jj 
GUITAR AMPLIFIERS AND TELEVISION. 

jiiiiiiiiiiiiiiiiiiiiM'iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiimiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiimiiiiitf 

4 BATTERY 
CHARGER I, 0; 

240 Volt A.C. Operation 

3 Rate 6V, 12V TRICKLE CHARGE 

Trickle Charge Position suits all Batteries. 2V to 12V at 
rate of 200 to 500 M.A. 

STANDARD DE LUXE 

1 amp. 6V, 12V .. .. £3/7/6 m amp., 6v-12v .. .. £4/17/6 

3 amp. 6V, 12V, TRC £6/12/6 ] amp.£8/7/6 

4 amp. 6V. 12V. TRC £7/12/6 * \. '.. '‘. Allm/6 

5 Amp. 6V, 12V .. .. £7/19/6 10 ami.£13/17/6 

Post., N.S.W. 7/6, Interstate 12/6. Rail or Air Freight on. 


PLAYMASTER 
BOOK SHELF UNIT 

To R, TV & H specifications. 
Mountain Ash, Maple or Walnut 
finish. 

Complete £14/5/ 


TRANSISTOR P.A. 
AMPLIFIERS 

12V Operation. 

2 Channel input. 

With mixing 15 ohm output. 
15 Watt £27/15/- 
30 Watt £37/15 - 
50 Watt £42/10/ • 

240 A.C. plus 12VD operation 
required. £7/10/ extra. 


R. TV & H. 
STEREO 

TAPE RECORDER 

MARCH-APRIL ISSUE, 1962 

Complete kit set as described 
including Collaro, Stereo 
Deck. 

With latest Michigan Heads 
and required modificatons. 

£90/17/6 

Steel Cabinet to fit. 

£8 

Wired and Tested. Complete In 
Cabinet with Tape. 2 Dynamic 
Microphones. Guaranteed. 

£115 

TAPE RECORDER 
SPECIALS 

2-Track, Deck and Amplifier. 

To build into your own unit. 

£24/15/- 

4 TRACK 3 SPEED 
DECK WITH 10 WATT 
AMPLIFIER 

Latest B.S.R. Deck with footage 
and level indicator. 

£45/15/- 


Cabinet only 
Cross-over unit 


MULLARD PERRIER 
TACHOMETER 

Wired and tested. 

£10/7/6 

R. TV and H., July, August issue. 
State max. revs., voltage, polarity 
cylinders. 

i INCLUDING DWELL. ANGLE 
FACILITY. 

£ 11 / 12/6 

Post.: N.S.W., 5/s interstate. 7/6. 
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NEW VARIACS 

240-270 volt. 50 cycle.. 5 amp. 
Provide infinitely variable A.C. 
voltage. 2 to 270V to 1200 watt*. 

£14/15/ 

2 , /2-amp. As above. 

£11/15/ 

NEW ALDIS LAMPS 

12V SIGNALLING UNITS 
Ideal for yachts, etc. Also Spot 
Lamps, etc. In transport cases. 


£5/7/6 


Used, Good 
Post. N.S.W. 


Condition, £2/12/6. 
7/6, Interstate 12/6. 


Vibrator 

Power Transformers 


6V 300V 125mA 
12V 325V 125mA 


£3 17 
£3 17 


NEW VALVES 


6AM5 . 
6AM6 
6AL5 . 
6J6 

866A . 
813 . . 
803 . 
3A4 
84/6Z4 
12C8 . 
1C6 . 
1J6 . . 

3B7 . 
3D6 . 
304TH 
2050 . 

IK7 . 
6J5 

6J6 . . 

6J7G . 


. 7 6 

. 7 6 

. 7 6 

7 6 
• 15 0 

£3/10/ 

. £3 

. 12 
. 12 
12 
. 12 
. 12 
. 10 
. 10 
£1/10/0 
. £1 
. 5 

9 

. 10 
. 7 


KTW62/6U7 

7 

. 5 

. 10 
. 12 
12 

. 10 
. 12 
5 

. 7 

. 2 
. 5 

. 12 
. 12 
. 4 

. 12 

£1/10/0 
5 0 


1I>5 . 

6F6 
EF37 
5U4G 
6 AG 7 
VT502 
II.4 . 

6K6 . 

AVI 1 
6K7 . 

12SJ7 
12SL7 
6SH7 
47 . 

843 

1629 . . 

1619 
RK75. 

723A 
VR75/30 
RK84A 
954 . 

VR105/30 
6AC7 . 

2X2.879 
6AJ5 

VR130/30 
6SA7. metal 
12SJ7, metal 

12 
. 7 

. 12 
£5/5/0 
10 0 


£1 
10 0 
£3 
15 0 
£3 
3 


15 

7 

5 

5 

15 

7 


6N7 . 
6AN5 . 
CA19 . 
5X4 

6AK5 . 
9006 
6AS7 . 
CK10I3 
EK32 . 
809 

F.BC33 

6AG5 


EL9l . 

EF73 . 

EF72 . 

EC70 . 

2C26 . 

RK34 . 

1N5 . . 

1C7 . . 

105 . . 

IMS . . 

7C5 . . 

7W7 . . 

12A6 
6C8 

VR65 . 

12SK7 . 

IT4 . . 

6BM8 . 

12BH7 . 

12AU7 . 

6BI 8 . 

6BX6 . 

RL27 . 

1616 . 

5Y4 . . 

5X4 . . 

2A3 . 

807 . . 

5U4 . . 

866 . . 

6X5 . . 

6SK7 
6SS7 . . 

CV1136 
CV1I33 
CV1102 
57.4 . . 

6SF7, 

6SG7, 

6F6, 

829B and 
Socket £2/17/6 


. 10 
. 4 
. 4 
. 4 
. 7 
. 7 
. 7 
. 5 
. 5 
. 5 
. 5 
. 5 
5 

. 7 
. 5 
. 5 
. 10 
. 7 
. 7 
. 7 
7 

. 7 
. 15 
. 7 
. 10 
. 10 
£1 
£1 
. 10 
. 17 
. 7 
. 12 
. 12 
. 7 
7 

, 7 
. 10 
10 
10 
12 


NEW POWER 
TRANSF6RMERS 

240r. A.C. 50 cycle primaries. 

Standard 6.3 filaments. 

1960 5” CRO.£5 10 0 

1960 3" CRO. £3 15 6 

325 x 325 150mA .... £450 

285 x 285 300mA .... £6 15 0 

800v and 270v, 300mA, ea £7 10 0 

240v-l lOv, 1.3 Kv auto £10 10 0 

150 x 150v 30mA .... £1 5 0 

225 x 225v 40mA ... £17 6 

124V Doubler. 30m . . £3 0 0 

130V Doubler 400m .. . .£3 10 0 

38 x 385, 100 mA .. . . £1 17 6 
300 x 300. 80 niA . . . . £1 12 6 

I45v Doubler 450mA ..£4 10 0 

150v Doubler 450inA ..£4 17 6 

220v Doubler 600uiA . . £6 15 0 

310 x 310V 170mA .. £2 9 6 

lOv 5 Amp. Fil. Tx .. £1 17 6 

2‘/av 10 Amp Fil. Tx .. £1 15 0 


Inverter Transformers 


12V 240V 60 Watt 
32V 240V 60 Watt . 
12V 240V 100 Watt 
32V 240V 100 Watt 


£3 

£3 

£4 

£4 


RELAYS 


6V, 3-pole Miniature .. 

1700 SPDT. 

1300 SPDT. 

500 x 500 SPDT. 

12 volts, DPDT, 5 amp . 

12 volts DPDT. 

lOOpf TX var. condensers 
100 to 500 pf 3000v. var. 
500 to 2000 pf 750v. var. 
Hi-speed Polarised relay 
400 ohm. 


£1 


15 
7 
7 
7 
0 
12 
10 
10 
10 
£2 10 
12 


NEW HEADPHONES 


5 Ohm. 

£1 

2 

2000 Ohm. 

1 

2 

4000 Ohm. 

1 

5 

Crystal. 

2 

15 

Stereo 5 Ohm. 

2 

5 

Stereo. Crystal. 

2 

17 

Low Impedance. 

2 

17 

American Lightweight .. 


12 

Australian DLR. 


12 

Dynamig Earpieces, pr. 


4 


Post., 2/6.pr. 


100 NEW ASSORTED 
RESISTORS 

Mainly I.R.C., V 2 , 1.2 Watt. 

)4 Values. ’/a ohm. to 10 megs. 

15/-, Posi 2/6 

100 nor assorted Condensers. 
Paper, Mica, Ceramic Metalcap. 
25 Values. 

£1/-/- Post., 2/6. 


WANTED 

Communications Receivers. Test 
equipment. P.A. Gear. Large or 
small surplus stock. Best prices. 
Call, write or phone, any time. 


TRANSISTORS 

American UniLs. 

MT-71-OC71. 7 6 

2N 174. 2 10 0 

2N 1442 . 2 5 0 

2N 441 . 2 0 0 

High-powered units for 75-watt 
P< 

transistor ignition. 


Hi-Io Phono Transformers 4 6 

Hi-voltase. Lead-thru Insulators 1 6 

each; 15/ doz. 

60pf with Vernier . . . . £1 1 0 

30pf. 10 0 

Throat mikes, new .... 36 


10 
. 5 
£1 
15 
. 15 
. 17 
12 
. 9 


6BY7 
1603 . . 
7N7 . . 
76 . . 

6G6 . 
6B8 
CV63 
CV66 . 
6SN7 
6SJ7 . . 
12AT7 . 
EF36 . 
EF37 . 
ECH 33 
EBC33 . 
EF39 . 
6B6 . . 

12BF.6 
6K6 . . 

6AR6 . 
6BF6 


. 10/ 

. 7/6 

. 7/6 

. 15/ 

. 7/6 

. 7/6 

. 7/6 

10 0 
7 6 ! 

12 


OIL FILLED 
CONDENSERS 

.5mfd 600V 3 6 

2mfd 600V. 6 6 

lmfd 600 V. 6 6 

4mfd 600V. 6 6 

4nifd 2.5K.£1 10 0 

lmfd 3000V 17 6 

.5mfd SK. .1 5K, .1 3K AC 

.25 4K, .5 2V6K 15 0 

4 mfd 3000 1 15 0 

2 mfd 3000 . 1 5 0 

1 mfd 3000 1 0 0 

1.25 mfd. 6000v. 2 5 0 

mfd 4000v. 1 10 0 

2 mfd. 2000v. 15 0 

4 mfd. 1500v. 15 0 

1 mfd. 1500v. 10 0 

8 mfd. 600v. 10 0 

1 mfd. lOOOv. 10 0 


AT5 TRANSMITTERS 

COMPLETE WITH VALVES AND 
METER 

£6/17/6 

LESS VALVES AND METER 

£2/17/6 


TRANSISTOR POWER 
SUPPLIES 

12v. D.C. Input. 300v. 150Ma. 

Output plus 150v. Output. 

£11/17/6 

12v. D.C. Input. 400v. I50Mu. 

Output plus 200v. Output. 

£14/17/6 

28v. Input. 500v. 200Ma Out. 

plus 250v. Output. 

£19/17/6 

12r or 32v Input to operate TV 
Sets. 150 Watts. 

£29/17/6 


COMMUNICATIONS 

RECEIVERS 

B.28—CR100 

Current Navy Receiver 
6 Band .40 K.C. to 32 Meg. 

Variable Selectivity. 2 R.F. 

2 I.F. Stages. Crystal Gate Band 
Spread. New condition. Air-tested. 
Realigned 240 V A.C’. operation. 

£65/-/- 

AR7 RECEIVERS 

Air-tested, realigned. Perfect order. 

£57/10/- 
MURPHY—B40 

5 Band 65(1 K.C. to 50 Megs. 240 V. 
A.C. operation. Variable selectivity. 
Crystal filter. 2 R.F. stages. 2 I.F. 
stages. A late model receiver. Still 
in current use in Navy. Excellent 
selectivity and sensitivity. Air-tested. 
Realigned. Perfect order. Circuit 
included. 

£55 

A.M.R. 101 

A.W.A. version of National H.R.O. 
and A.R.7. 

£57/10/- 


PYE REPORTER 

2-way Vehicle Band Transceivers. 
Ex Taxi Cabs. 

12 volt, 70 meg. Complete with 
valves and speaker. 

£ 16 / 17/6 

Air tested. Reconditioned with 
crystals to your frequency. 

£ 45 /-/. 


NEW METERS 


NEW C.R.O. TUBES 


to 


GENEMOTORS 


3AP1-906 

.. . £1 

7 

6 

5BP1 

.. .. £2 

7 

6 

CV1I2. 


10 

0 

VCR97. 

. . £1 

17 

6 

VCR511B . . 

. . . £ 1 

7 

6 

VCR 1570 . . . . 


10 

0 


Input 


!2v 

600v 

300mA 

New . . 

£5 

10 

0 

!2v 

500v 

350mA 


£8 

10 

0 

12v 

1200v 

200mA 


£6 

10 

0 

14v 

250v 

100mA 

New . . 

£2 

0 

0 

24v 

540v 

200mA 

New 

£2 

0 

• 

24v 

300v 

250mA 

New . . 

€2 

15 

a 

12v 

275v 

110mA 


£3 

15 

• 


New 

Telephone Amplifier 

Transistorised. 

£6/7/6 

foil 3*. 


50 Microamp, 3in 
10mA Centre Zero 

150-0-150 . 

100-0-100mA .... 

300-0-300mA 

0-60 amp, AC/DC 


£2 15 
1 10 
1 10 
1 10 
1 10 
1 17 


VERNIER DIALS 

20-1 RATIO 

T-503 . 1 5 0 

Post 2/. 


B.S.R. 

4 TRACK DECK 

£17/15/- 

2 Track, 3 Speed. 

£17/15/- 

Track, 3 Speed. Mono or Stereo. 

£22/12/6 

BRADMATIC HEADS 
Iattest ■/, Truck. Hi FI. 

£4/15/- Pair 


NEW 

COMMUNICATIONS 
RECEIVERS 
E.I.L. 401 

! 4 Band. 5U0Kc to 30 Megs. 

B.F.O. S. Meter. Noise Limiter. 
Band Spread. 240v A.C. 

£45/0/0 
E.I.L. 62A 

4 Band, Band Spread. Amateur 
Receiver. 9 Valves. 550Kc to 30 
Megs. B.F.O. S. Meter. ANL. 

£72/10/0 
LAFAYETTE HE30 

550 KC to 30 Meg. 

£72/10/0 
E.I.L. STAR 600 

3 to 30 Meg. Double Conversion. 
S.S.B. Band Spread to 600 K.C. 
Per Band. 

Built-in Crystal Calibrator. 

£225/-/- 

3BZ RECEIVERS 

AIR TESTED. PERFECT ORDER. 
6v. Operation. 6 Band. 

200 K.C. to 30 Megs. 

Ideal communications Receiver or 
mobile and small ships' use. 

£27/10/- 

NEW ROTARY 
CONVERTERS 

160 watt, 50 Cycle. 

24v to 32> input. 

Output ean be supplied 
for 50-110 or 240v 
as required. 

Suit radiograms. TV, Tape 
Recorders, Fluorescent Lights. 

£19/17/6 

450 Watt, ats above. 

£36/17/6 
12 VOLT UNITS 

240V. 50 Cycle. 160 Watt 
Will Operate TV Sets. 

£19/17/6 
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Stereo Pickups, Vertical Tracking 


apparent inclination of the system by 
more than 20 degrees in a typical case. 

Thus the Westrex cutter, with a seem¬ 
ingly liberal inclination of 23 degrees, 
was found to produce a recording with 
an actual slant of only 2.5 degrees. 

And European recordings, made with 
vertical cutters, had a likely backward 
slant of 20 degrees or more. The dis¬ 
parity between European recordings, 
with their inadvertent backward slant, 
and typical cantilever pickups with 
roughly as much forward slant was thus 
apparent. The vertical tracking error was 
of the order of 40 degrees! 

A second order but complicating fac¬ 
tor was the tendency of stylus assem¬ 
blies to bend under pressure. Recording 
styli tend to bend backward as they 
cut the groove, while replay cantilever 
styli are forced upward—relative to the 
cartridge — by the normal tracking 
weight. The geometry of both systems 
is therefore likely to differ under 
dynamic and static conditions. 

To cut a long story short, recording 
engineers have worked out ways and 
means of compensating for these hidden 
factors—changing the design of cutters, 
modifying their mounting position on 
the cutting lathe and fitting cutters with 
styli having appropriately angled faces. 

By such measures, there appears to 
have emerged a majority move to cut 

ULTRASONICS 

(Continued from page 14) 

to the results of feeding animals on 
various diets. 

It usually requires the services of an 
experienced livestock judge when careful 
selection is required. The Animal Son- 
ray allows an unskilled operator to make 
quick and accurate measurements of 
back fat and lean meat thickness. The 
transducer is held on the pig’s skin and 
pulses of ultrasonic waves of 2.5MC 
are transmitted into the pig. These waves 
are reflected from the fat/meat and 
meat/bone boundaries and appear after 
amplification as bright spots on a small 
CRO screen. 

The time taken for the pulses to be 
transmitted and reflected is directly re¬ 
lated to the thickness of the various 
layers in the pig, and to the distance be¬ 
tween the spots on the screen. These 
spots are produced on a scale on the 
screen of the CRO. The “skin” spot ap¬ 
pears at the zero point of the scale, 
which is read clockwise, from the lead¬ 
ing edge of one spot to the leading edge 
of the next. The distance between the 
spots gives the thickness reading in milli¬ 
metres. AH this is done while piggy feels 
nothing. 

The science of ultrasonics has thus 
come a long way since it was used to 
detect German submarines in World War 
I. In the field of medicine it is already 
a most valuable aid to diagnosis, even 
though still in its infancy in this appli¬ 
cation. We must also recognise the 
great work which our own Common¬ 
wealth Acoustic Laboratories are doing 
in this direction. This has already been 
recognised throughout the world and 
many instruments designed by them are 
in use in overseas clinical laboratories. 
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grooves which have an effective inclina¬ 
tion for “vertical” in formation displaced 
from the true vertical by 15 degrees. 
The figure has R.I.A.A. support. 

Pick-up manufacturers who wish to 
conform to this emerging standard must 
therefore design their pick-ups so that a 
line drawn from the stylus tip to the ef¬ 
fective pivottal point of the moving sys¬ 
tem would be inclined at 15 degrees 
from the record surface. 

Putting it another way, a tangent to 
the tiny arc described by the stylus tip 
under vertical modulation should make 
an angle of 15 degrees with the true 
vertical. (Figure 3.) 

Interpretation of this requirement has 
led to certain individual misunderstand¬ 
ings and even published mis-statements. 

One is that the “shank” of the jewelled 
stylus, or the tiny flat to which it is at¬ 
tached at the end of the cantilever, 
should form the requisite 15-degree 
angles. This has led to suggestions that 
existing cantilever tips merely need to 
be bent as necessary to conform to the 
standard. This is quite wrong because 
such a modification has only a very 
minor effect on the relative positions of 
the stylus tip and the pivottal axis. Tilt¬ 
ing the stylus merely presents another 
portion of the spherical tip to the on¬ 
coming groove! 

Another is that the cantiliver arm 
should make a 15-degree angle with the 
surface of the record. This is not neces¬ 
sarily so. At the stylus end the cantiliver 
may or may not line up with the stylus 
tip; in most cases it will be above it. 
At the other end, the cantiliver may or 
may not point directly toward the true 
pivottal point. The angle of the can¬ 
tilever arm is therefore inconclusive. 

Because this is so, there is consider¬ 
able doubt about advice to tilt existing 
heads inside the head shell to achieve a 
particular angle of the cantilever arm. 
By so doing, one could inadvertently 
add to the vertical tracking error rather 
than correct it — quite apart from the 
danger of “busting” something! 

What should be done then about the 
vertical tracking angle of pick-ups and 


cartridges currently in use? 

The writer’s advice is simply . . . 
nothing in a hurry! 

In the first place, many pick-ups in 
current use may be found to have an 
effective vertical tracking angle not too 
far removed from 15 degrees. The infor¬ 
mation may be available if you look 
hard enough for it, or it may become 
available. 

Again, if you have a cartridge which 
is performing satisfactorily, despite a 
suspect tracking angle, the fact that 
you’ve found out about it won’t alter its 
performance. There is no guarantee that 
you can do much about it anyway! 

When your present cartridge seems 
to have outlived its usefulness and the 
time has come to buy a new one. that 
will be the time to really start worrying 
about vertical tracking angle. My ad¬ 
vice would then be to prefer the 15- 
degree cartridge—all other things being 
equal. 

By that time, a large proportion of 
new records will be standardised. 

But, of course, the word “new” con¬ 
tains the rub. It will be small comfort 
to readers who have built up a collec¬ 
tion of European records which have, 
more or less inadvertently, been recorded 
with a backward vertical slant. Standard 
or no standard, they’ll remain the odd 
men out. 

It has been suggested that, to play 
these records to best advantage, the tone 
arm should be lengthened and the cart¬ 
ridge turned back to front, virtually 
necessitating a second pickup. But one 
would need to be keen indeed to go 
to such lengths! 


REPLACEMENT CARTRIDGES 

(Pick-Up Heads) 

Stockists For 

BSR, Ronetfe, Acos, Garrard, 
Sonofone, ER, Philips, etc. 
S+ereo 4 Monaural with Diamond 
or Sapphire STYLI 

Specially Imported hom U.K . 

ER Ceramic S+ereo Cartridge 
with Turnunder Diamond Stylus. 

UNIVERSAL STYLUS 

15 Marana Road, Earlwood 
N.S.W. 78-3056. 


TV PICTURE TUBES 

2 YEAR WARRANTY . £10 

PLUS OLD TUBE 

Special Prices to the Trade. 

ALL TYPES EXCEPT BONDED AND 27 INCH 

These Tubes have an all NEW GUN 
(Cathode, Heater, Base, Etc.) 

All Duds must be under Vacuum and Scratch free. 

When ordering by mail add freight . 


SURE BRITE PICTURE TUBES 

198 PACIFIC HIGHWAY, CROW'S NEST, SYDNEY, N.S.W. 
ENTRANCE ROCKLANDS ROAD. PHONE 92-7743 
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the FULLY 

TRANSISTORISED 


AN OUTSTANDING 

NEW tope 
recorder 




/c?2 


★ COMPLETELY PORTABLE ★ HIGH FIDELITY 

★ BATTERY A/C OPERATION ★ MANY ADVANCED FEATURES 


The Okicorder 102 is the most advanced self-contained tape recorder 
ever to be available in Australia in a modest price category. Features 
such as fast forward operation, a recording level indicator, synchro¬ 
nisation for movie projectors, tape counter and facilities for remote 
control are not often found on a tape recorder as compact as the 
Okicorder — and which weighs only 7 ! /| Ibs.l You may use the 
Okicorder in any position . . . and stop-and-go switch in the micro¬ 
phone allows complete control without touching the recorder. Two 
tape speeds offer you up to two hours recording time at I % ips or 
remarkable fidelity at 3% ips. An easily read volume level indicator 
prevents overload and also indicates battery condition. When you're 
at home or in the office you simply plug the Okicorder 102 into the 
nearest power pointl 

SPECIFICATIONS: 

• Tape size; Standard 3" reel. • Two tape speeds, 1% and 3% ips. 

• 6 transistors, I diode • Effective frequency range: 200-6000 c/s 
9 Signal to noise: more than 40 db. 6 Three digital type tape 
counter 9 Level and battery condition indicator • Size: 9f" x 8 

x 3Va" • Weight: Complete with batteries, 7/4 lbs. • Supplied 
with remote control dynamic microphone, tape spools, AC cord, deluxe 
shoulder strap. 



Australian National Distributors, 

Head Office: 28 .Elizabeth Street, Melbourne. Tel. 63-8211, 63-8166. 
Sydney Office: 26 Ridge Street, North Sydney. Tel. 92-3890. 


Offices and representatives throughout Australia. 


TECHNICAL 
BOOK REVIEW 

ELECTRONICS DATA HANDBOOK, 
by Martin Clifford and published by 
Gernsback Library, Inc., New York, 
N.Y., U.S.A. Soft cover, by 8* 
inches, 159 pages. 

One of the drawbacks associated with 
an interest in electronics, both as a 
hobby and professionally, is the need for 
an extensive reference library. A major 
use of this library is the refreshing of 
memories for formulas. These formulas 
may be compared to shorthand in as 
much as mathematical symbols are used 
to represent a comprehensive idea. 

Normally it is necessary to refer to 
various publications on different elec¬ 
tronic subjects to find the required infor¬ 
mation. The author has endeavoured 
with the present publication to group 
together all the more commonly used 
electronic formulas. Needless to say, 
the prospective user must have sufficient 
knowledge of the relevant subject to 
apply this information. As a mathe¬ 
matical basis is assumed it is also neces¬ 
sary to have an elementary concept of 
algebra and trigonometry. 

Where it is necessary to clarify the 
use of a formula, or its derivation, a 
short explanation is given. Otherwise 
the reader is considered to have the 
theoretical knowledge necessary to apply 
the formulas. 

Seven chapters in the book are pre¬ 
sented under the following headings: 
DC, AC, Vacuum Tubes and Vacuum 
Tube Circuits, Transistors, Antennas 
and Transmission Lines, Measurements 
and Tables and Data. The subjects 
covered vary from Ohm’s Law to Lissa- 
jous patterns with a very wide field of 
collated information. 

We feel that the author has succeeded 
in producing a good ready reference 
book of electronics data and would not 
hesitate in recommending it to our read¬ 
ers. Our copy from Electronics Publi¬ 
cations (Australia), 22 Stanley Street, 
Peakhurst, N.S.W. Australian price 34/ 
plus 1/3 postage. (K.W.) 


ANSWER MAN 

(Continued from page 63) 

slightly in size. Generally, it is more 
logical to do the former so that the 
characteristics of the vent are uncompli¬ 
cated. 

However, it is possible to have a 
vented enclosure without a vent! In 
this type of enclosure, the necessary vent 
area is provided by a number of deliber¬ 
ately arranged slots or by a very large 
number of holes, adding up to the 
requisite area. The theory behind this 
is that the resonance effect produced 
by a “distributed” vent is less pronoun¬ 
ced than with a single large vent and, in 
some cases, this can be desirable. 

In practice, the design of a vented en¬ 
closure is not as critical as is some¬ 
times made out and it is unlikely that a 
minor crack or gap will have much 
effect on the end result, at least in the 
usual large enclosure. In smaller en¬ 
closures, where things could be more 
critical, it might be as well to be more 
meticulous. 
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CLASSIFIED ADVERTISING 

Advertisements in these columns cost only 5/ per line, each line contains the equivalent of five words each of 
nine letters. Minimum size of advertisements is two lines. PAYMENT MUST ACCOMPANY ALL ADVERTISEMENTS 
EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the March issue must reach our 
office before February 5th. Address your advertisement to THE ADVERTISING MANAGER, RADIO, TELEVISION 
& HOBBIES, Box 2728, G.P.O., Sydney. 


FOR SALE 


CUSTOM built transformers:—Power, Audio, etc. 
+ Single or quantity production. General En- 
ineering:— Fitting and turning, Sheet metal work 

:c. Parkinson Transformers, P.O. Box 523, South 
risbane, Old. Beenleigh 33. 


DECEASED wholesaler’s stock. Must be cleared. 
* Bargains. 1400 valves, including octal, many 
Id types. Pots, Resistors, Bramco Windings, etc. 
Vrite for price list to Allen, 201 Liverpool St., 
ydney, N.S.W. 


JfUST SELL by 30th March: 2 Mullard 5-20 Hi 
Fi amplifiers £35 ea., 240v. 500va. Stabilac 
'pe unit £8, 1 Distribution panel—12 outlets 
16, 1 Byer 77 mk.2 tape recorder P.O.A. Un- 
nished Ham pwr. supplies, panels and parts. All 
Dove are std. 19in rackmounting. Also Mullard 
ereo 6 valve control unit kit £15. Variable H.T. 
ipply kit (inc. meters) £10. Mail inquiries only, 
roods must be collected. R. A. Cole, 47 Caroline 
U Sth. Yalta, Vic. 26-5178. 


JEW OC44, 45, 71, 72, 73, 74, SFT 122, 108, 
" 152, 2N217, 269S, 8/6 each; OC84, OA210, 9/ 
ach; OA211, 10/ each; 0071, 2N370, 371, 

,F116N. 117N, BYZ13, OA31, 14/ each; 2N301 
50, 257, 21/ each; OC23, 28, 29, 35, SFT240, 
4/ each; OA5, 10, 81. 91, 4/ each. P.ost and 
ack., 1/6. Custom Electronics, Box 1452L, 
I.P.O., Adelaide. 


■\RGAN COMPONENTS. Send for our illus- 
* trated catalogue listing parts, kitsets, circuit 
ata and electronic organ keyboards, pedal boards 
antact wires, wiper plates, contact blocks, stop 
vitch. stop tabs, piston switches, coupler switches, 
mlti-type relays, toe pistons, expression controls, 
jlenoids, etc. Also many sundry parts, such as 
:lt strips, springs, felt washer, threaded rod and 
amponent for pneumatic actions. 

For the benefit of experimenters, we list sets of 
ata sheets available for several different designs 
f organs. 

Alan Douglas, a transistorised design, and the 
lyde Organ construction kitsets. 

“Harmonics” pre-assembled units and complete 
rgans. 

Please send 5/ cheque or postal note to cover 
art cost of printing and posting. PESKA PTY. 
TD., P.O. Box 306, Frankston, Vic. 


>HOTO Electric Relay. Famous make. As new. 
Cost £25. Will accept £13/10/, plus freight. 

>. Varcoe, Flat 1, 20 Esplanade, St. Kilda, Vic. 


PUBLIC address system: 17 watt. 240 volt A.C. 

Complete with two 3ft column speaker en- 
osures. Zephyr microphone including stand and 
:cord player. Brand new. Price £125. Two ex 
.M.G. wall telephones, latest type hand-set, less 
att. £7. Particulars to R. W. Wedding, 31 Rose 
L, Horsham, Vic. 


"QUANTITY radio test equipment for disposal, 
C advance signal gen. £35. Paton multimeter 
il9. Probe meter £5. Rectifier (Philips type 366) 
:6. Speaker 6in 10/, Speaker 12in 30/. 274 Riley 
t., Surry HUs. 26-1123. 


>ADIO gear including valves, conds., var. and 
^ fixed. Transformers so cheap. Write and quote 
hat you want. Will give-you price on what I 
ave that will astound you. 17i Dunning Avenue, 
lose be ry, Sydney, N.S.W. 


JELL. All back issues “R. TV and H.” in stock 
* at all times, 1939-1955 copies, 2/ each; 56- 
9 3/ each; 1960 to date, 4/ each. Post incl. 
'hone, write or call, T. Weir, 56 O'Connor St., 
Uberfield, Sydney. 71-2569. Wanted to buy 
opies. 


JELL TV service manual £10. Monkey elec- 
’ tronic morse key £13. Tape Recorder BSR 
eck £22. Sloping case VTVM R. TV and H., 
HO. Paximat auto 35 mm projector, £22. 50 x 
0 tripod beaded screen, £6. Avometcr 8, £15. 
Tione 525-2622, 524-3653, Sydney, N.S.W. 


SILICON DIODES. 

* Guaranteed, Tax paid. Post free. 


imps: 

0.75 1.5 

3.0 

20.0 

35.0 

50.0 

0V: 

3/6 

4/6 


28/ 

54/ 

00 V: 

2/ 

5/ 

20/6 

31/6 

60/ 

00 V: 

4/ 

5/6 

23/6 

35/ 


00V: 


7/6 

26/ 



00 V: 

5/9 (SAE 

for free 

catalogue) 


00V: 

8/6 






00-1500V: Inquire for our low prices. 

Jermanium: Computer type (VHF), 2/9 each. 
0V/1A Junction type, 2/ each. 

MINIMUM ORDER: 10 diodes, can be assorted, 
'lease: Orders by post only! Electronics Associates, 
6 View St., Sandy Bay, Tasmania. 
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FOR SALE 


DECEIVER BC-348 converted A.C., align. Not 
** complete £18. 42 Cambridge Ave., Vaucluse, 
N.S.W. 37-3264. 


CTEREO, pair Goodmans “Axiom 300” 12in 
wide-range speakers in recommended 4.5 c.f. 
finished enclosures. Complete with A.R.U’s, cost 
over £50, sell for £25 each. Write for photo. 
Leonard, Glencoe West, S. Aust. 


T APE RECORDER BARGAINS. New and used 
machines. Buy from a technician, not a 
salesman. Free technical advice. All repairs and 
accessories. Recorders wanted to buy, any con¬ 
dition. Country inquiries welcomed. Tomlin’s 
Radio, 528 Liverpool Road, South Strathfield, 
N.S.W. 642-4215, Sydney. 


HTRIO AF40 stereo tuner amp., dual 1006 player, 
* best offer. B. Davey, Goondi Mill, Innlsfail, 
Qld. 


U HER AUTOMATIC TAPE RECORDERS. 

For those who want the ultimate in perfec¬ 
tion. Sound-operated relays, built-in 2-channel 
mixer, aulo slide projection, 4 heads. 4 tracks, 
4-speed, A and B monitors, reverb., echo, stereo, 
mono freq. range to 20Kc, plus or minus 3 db 
dynamic range to 60 db. Wow and flutter less 
than .15 per cent, channel sep. 50 db, V.U. 
meters, auto rewind, clutches for tape protection, 
sound on sound, gold relay contacts, auto torque 
controls, remote control rewind, playback, record¬ 
ing stop and start, disconnectablc auto recording 
level control, batt. and AC operation, etc, etc. 
German made, light and compact. You will never 
see more features or quality for your money. 
Push-button control. A dream to operate and own. 
Prices from £145 to £250/10/. N.S.W. Dis¬ 
tributors: Tomlin’s Radio. 528 Liverpool Road, 
South Strathfield, 642-4215. Country and Trade 
inquiries welcome. 


117HARFEDALE stereo column speaker outfit 
YY £20. Trio stereo amp £45. Grundi? T.K.l. 
tape recorder £22. M. Walker, 14 Broadoak St., 
Noble Park, Vic. 


READER SERVICE 


X CCURATE work, precision machines and call- 
bration against std. Western cell secure your 
highest reliability in Electric meter repairs, altera¬ 
tions or calibration. El. Instr. Maker W. Peterson, 
151 Kcele St., Collingwood, Vic. Mail orders. 
Moderate charge. After 6 p.m. only. 


B ENDIX radio compass, automatic and manual 
types, repairs and spares. 42 Cambridge Ave., 
Vaucluse, N.S.W. 37-3264. 


E lectronic organs, do not build yourself 
an organ without first consulting us. Send for 
initial information on the superb Schober (U.S.A.) 
build-it-yourself kits. No stamps required. The 
Electronic Organ Co . 11 Cadow Street, Pymble, 
N.S.W. (Mail only.) 


F REE price lists on musical instruments and ac¬ 
cessories, microphones, recording tape and 
radio parts. R. J. Easden, P.O. Box 118, Cohuna, 
Vic. 


AAICROGROOVE discs from your tapes, also 
*YA tape copying service, highest quality discs at 
all speeds, prompt service. Moderate charges, 
country and interstate inquiries welcomed. Vita- 
phone Recording Studios, Box 18, Post Office, 
Lan e Cove, N.S.W. Phone (Sydney) 42-6154. 


R ADIO, TV 8MM sound, etc. Friendly hobby 
class, Thurs., 7 p.m. Public School Welling¬ 
ton St., Bondi. Details 69-1694, N.S.W. 


DECORD Exchange Service — by mail. Con- 
tinuous or casual. 78’s and 7in S.P., 1/6; 
7in E.P., 2/6; lOin L.P., 4/6; 12in L.P., 6/ each. 
Packing, postage extra. Ask for our Circular. 
Swap’s Mail Orders, Box 265, P.O., Broadway, 
Qld. 


DECORDING tape, top quality American Mylar 
base, 1800 on 71n reels, 36/ post free. Kirri- 
billi Radio, 14 Ennis Rd., Milson’s Point, N.S.W. 


T ransistor radio repairs, ah makes 

of Japanese sets repaired. W e have most 
spare parts, but for use in repairs only. Send set. 
less leather case, by reg. post from anywhere in 
Australia. 7-ciav service. “Toughies” take a little 
longer. We also repair Jap grammo motors to 
keep correct speed. Peter G. Broughton, 209 
George StTcct, Sydney. Phone 27-5831. 

7965 


READER SERVICE 


DEPAIRS to receivers, transmitters; construction 
testing, TV alignments, Xtal convs., any fre 
quency. £18/10/ plus tax. Eccleston Electronics 
146A Cotham Road, Kew, Vic. 30-3777. 


yAPE RECORDER OWNERS! Join the Aus- 
* tralian Tape Recording Society and benefit 
from the “Pre-Recorded-Tape Library,” quarterly 
magazine and discounts up to 30 per cent on 
equipment and tape. We pay for your tapes! Box 
9, P.O., Crow’s Nest, N.S.W. 


yAPE TO DISC SERVICE. Weddings, socials, 
* private recordings. Moderate charges, from 
15/6. Highest quality. Speedy services. Phone 
WF8336, “John B.,” 37 Halley St., Flvedock, 
N.S.W. 


WANTED 


117 ANTED: Manual A.W.A. No. 19 set. P. 
Galea, 67 Sydney St., Sunshine, Vic. 


\X7ANTED. Comm, receiver suitable ham, 20-40- 
YY go meters, good condition. Details to Box 191 
P.O., Bondi Junction, N.S.W. 


'D/ANTED: Tuner Dualwave, finest quality, to 
YY give optimum reception remote locality. 
Write Coralsea Industries, Cooktown, Qld. 


POSITIONS VACANT 


W ELLINGTON HOSPITAL BOARD, N X. 
ELECTRONIC TECHNICIAN. 

Applications are invited from suitably qualified 
men for the position of Electronic Technician at 
Wellington Hospital. 

Duties will include the maintenance and de¬ 
velopment of medical electronic equipment parti¬ 
cularly that associated with the Cardiological De¬ 
partment and Cardio Thoracic Surgery Unit. 

Commencing salary will be determined in ac¬ 
cordance with qualifications and experience. 

A schedule of conditions of appointment may be 
obtained from the Secretary, Wellington Hospital 
Board Private Bag, Wellington Hospital, N.Z., to 
whom applications should be addressed. 


"VELVET ACTION" 

Record changers (ex Stromberg-Carlson) 
models NC2.205, 107 Mono 601 Stereo 
complete with cartridge and stylus, 
£7.15.0. each nett. Also organ oscill¬ 
ator chokes as under: 



Trade 

Retail 

29613 Brown 

1 16 1 

2 1 4 

29614 Red 

1 12 3 

1 15 7 

29615 Yellow 

1 6 6 

1 9 3 

29616 Green 

1 3 0 

1 5 4 

29617 Blue 

1 2 10 

1 5 i 


O'DONNELL GRIFFIN 
(TELEVISION SERVICES) PTV. LTD.. 

184 George Sf., Concord West 
73-0221 73-0221 


SILICON DIODES 


PIV 

Amps 

Ten for 

800 

0.4 

70/- 

1000 

0.4 

97/6 

1200 

0.4 

140/- 

1400 

0.4 

200/- 

While they last . 

For other listings 

see our 

Classified 

Advertisement in 


this issue . 


£Kectronic$ s^ddociated 
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“Back of the Book" HI-FI NEWS 

A last page Report on new and interesting equipment 
from world famous manufacturers. 


ABOUT AMPLIFIERS 


Radford STA 15 Power Amplifier and SC 2 Sfereo Pre-Amplifier Control 


A suggestion is sometimes made that there is very 
little to choose between amplifiers. This is not true. 
This view developed some years ago as a result of 
the mediocre performance of pickups and loud¬ 
speakers, and the quality of the programme material 
available. 

There is a considerable variation in the perform¬ 
ance of amplifiers available today which can be 
easily detected in normal listening and very quickly 
by measurement. Amplifiers can be differentiated by 
the amount of high frequency power they can deliver 
without distortion in relation to the midband power. 
Amplifiers which cannot deliver high frequency 
power lack definition and sound confused by com¬ 
parison with a good amplifier. 

Another point quickly detected in ‘AB’ switching 
on a dynamic loudspeaker is the damping factor. A 
poor damping factor (high output resistance), enables 
the resonances in a loudspeaker system to develop 
as a function of the drive source resistance. A poor 
damping factor causes a ‘woolliness’ and ‘muddiness’ 
in the lower and middle registers. 

The ‘Series 3’ Radford Amplifiers (MA 15, STA 
15, MA 25, and STA 25) will deliver their full rated 
power from 25 c/s to 20,000 c/s at less than one 
per cent, distortion. There are no other amplifiers 
made in Europe, valve or transistor, which will do 
this to our knowledge. 


We are constantly asked about the comparison 
between Transistor and Valve amplifiers. By com¬ 
parison with the MA 15 amplifier, all the popular 
transistor amplifiers we know about bear no com¬ 
parison. They generally have a very low power out¬ 
put (approximately 7 watts r.m.s.) and are completely 
incapable of delivering high frequency power. For 
perspective, it should be noted that some very ex¬ 
pensive high power output American Transistor 
Power Amplifiers do deliver full power at all fre¬ 
quencies in the audio band. 

Recently we have introduced a new series of valve 
power amplifiers which we call ‘Reference Standard’, 
which have an exceptional specification. (IMA 15, 
IMA 25, ISTA 15, ISTA 30, ISTA 60.) The basic 
amplifier uses video techniques with considerable 
overall feedback and a system of frequency separa¬ 
tion is used to avoid phase shift in the output trans¬ 
former at high frequencies. This basic amplifier has 
a better performance than any other amplifier in the 
world, valve or transistor, known to us. It is capable 
of delivering the full rated power at less than 0.1 per 
cent, distortion from 25 c/s to 20 Kc/s. Full details 
of the design and performance will be published in 
the technical press very soon. 

Technical leaflets giving details of the design and 
performance of RADFORD products are available 
on request. 


Send coupon tor details, or call and inspect the full range of 
this equipment at: 

ASDIC STEREO SPECIALISTS 

166 GLEBE ROAD, GLEBE, N.S.W. Telephone 68-1014 

BRISBANE AGENCIES 

16 STANLEY ST., SOUTH BRISBANE, QLD. 4-5466 


Please send, free and post free, details of 
the Radford Amplifiers. 

NAME . 

ADDRESS . 

. STATE . 
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FREE BOOK 


COULD ii THI 
TURNING POIN 


m 

YOUR CAREER 



ASK YOURSELF THESE 
3 QUESTIONS 

| # Am I in a dead-end job? 

Can I use my spare time to get 
ahead ? 

Am I capable of earning more 
money? 

If the answer is yes, there is room for 
you in radio-television. Does your job 
really offer security — worthv/hile pros¬ 
pects? If not, now is the time to do 
something about it. Send the coupon 
below for the free booklet "Careers in 
Radio and Television" which shows you 
just how A.R.T.C. training can help you 
to a bright future with good prospects. 

TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the train¬ 
ing you need at the benches and lec¬ 
ture halls of Australian Radio and Tele¬ 
vision College or in your own home by 
correspondence . . . you can be taught 
every important aspect of radio-tele¬ 
vision, details of every application of 
the fundamental principles. 


6ET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in 
the many phases of radio-television in¬ 
cluding manufacturing, radio servicing, 
television servicing, research, sales, 
broadcasting and television executive, 
armed forces. A.R.T.C. can help you 
gain one of these much-sought-after 
positions, but remember, it is only the 
trained men who succeed and A.R.T.C. 
can give you the complete training 
which is necessary. 

Make Spare-Time Money 

If you wish, you can make your spare 
time earn money for you by training at 
home and many students make extra 
money after only the first few weeks. 
However, if it is not convenient for you 
to train at home, then you may use the 
modern A.R.T.C. workshops. The course 
is intensely practical and individual. 
Safeguard your future . . . mail the 
coupon today. 


A.R.T.C. CAN TRAIN 
YOU AS IT HAS THOUS¬ 
ANDS OF OTHERS! 

Thousands of ambitious men have 
realised the benefits offered by 
A.R.T.C. training and are now 
making money in radio. You can 
join the ranks of the skilled men. 
. . . and it costs only pence a day. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a job or business of your 
own with good prospects, security* and 
big money. A.R.T.C. will mail to you, by 
return, at no obligation to you, the big 
free booklet "Careers in Radio and 
Television." This booklet will show you 
definite steps you can take for a better 
job . . . how you can succeed in life. 
Post the coupon, phone or call NOW. 



AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 


PTY. LTD. 

E. S. & A. BANK BUILDING, 


Cnr. 


RADIO TFI FVISION A HORRIFY 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir y 

Please send me, without obligation , your jre 
booklet “Careers in Radio and Television 

NAME .- 

ADDRESS . 

; V . Y ; -' • . W r -: >- 

Printed and published by Sungravure Pty. Limited, 
































